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^s..|s-^ 10-0733182 



^el^l^zj^j #5) _ S ^SL^flo) Ufl^-^-O- i^SlJl, <3i €4» "LMi^r 17)| a] -g- n||, s-si cl^^-i 



5L 1 



1. 

7]^^>], (a) 40°C^1^-1 3 Ml*l 500nmf/i£2] ^51» £fe l-el«Hi <H|efl = ?l| $ (b) 7]^-? r f^-g- 7]&o.5_ 

0.1 ^^> l % ol-U 60 ^*g=% "lYtSl, 40°C°IH 3 Lfl*l 2,000muf/3i£l 1-el^vllo] e^j aV^sv^ s^-g-a 

i#*>.H, °H1 <§± QA}^r #x] <L>i=r 17}]S] ^d)]^ ^^ 7 ]^_ £r«-B-# £«S3] 7|-^o__?_ 3 L fl 

*1 50 ^^%S] ^fls 3-?-, A oM £^-§-31 *■]£-* a)- «. e i 2.5.7} 5-c ol*l.oi ^-^l-g- ^i-^-? r . 



^T 1 * 2. 

(a) 40TC°fl-M 3 >-H*l 500mnf/iSl ^ s Tfl f£Jfl gj (b) 7] ^ f r #^-1: 7]^°_5L 0.1 

-6-^% 60 -?-^% nl^tS), 40"C^H 3 M]7] 2,0O0m>n7iM ^ #el o] e 7)1 *hfc#-fr a^£..g. i*v 

*Ka, *»1 «B <3 4i 5Jxl Eli^ 1711 Si ^nflS} •i-f-71-g- **-R-S f^-fr 7l§o.s 3 tfl*| 50 

-?^%Sl ig$]3. *N 0 rSl^r ^71 ^^#S1 *1£-^ Aj- « E i £5=7! 10r o^o] xg-^l-g- 



7fl 1 Q EEfe 711 2 * 0 H1 5U«H*1. 

40°C^1a| 7 ifl*l 200mnVASl Jg-*jJE# 7>xl^, 40 SJfe HJ-^l-g- ^t^-. 



4. 

7-11 1 i£fe 71] 2 * 0 H1 Si<H-*1, 

§e]7-l-iiMloiE7ii av^^-o. ^-^j-i-oi, !«.^i--oii 27H o]Aj-oi ^tfloie 7^-g- ^ Sel^a-ifloiHSAi (j) *]-7l 2]-*!- 
^ is] (ii) §171 Sj-^^i jjo] S o)i7,-l Ajej?! 0]^$] S)-^#ol 41*71* 

fl-^-*! I 



Z-{0— C— O— [CR^Ok— C— 0] m -R 2 ) n 

t?m-q II 
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ft , I? 

Z — {OCR -0) q — C — O — ICR *0)k — C — Ol™ — R } n 

Zfe 1 vH^l 1271)2) n 7} &S&3.Jj»- El s}o)^s.^j 7 )a ^3 ^M^; 

R 1 ^ ^-4i=r 2 Ml ^1 10711 si ^ ill JEfe 7)°1ji; 

R 2 TT fl^^ 1 lfl*l 127fl 17> EVS).^^ 7|o)7-)u)- R 4 (0-R 3 ) p -(^7l7.-l ) R4 fe =-4. oj .xj- ££fe E]-^ 1 vfl^l 12711s) I7f 
iVSHr^ 7l°|jl, R 3^ eV^^ 2 vfl^l 107HS1 3] ill Hi^r € -^1 ifl 7Mj1, p ^ 1 i-H*l 202) *^o)c)-)£. itA]^^ ofl 

R 5 fe It^^r 2 <-H*l 107)1 ^1 3) ill SEfe ^1*11 SKI 3! 7)o1ji; 
k'>; 1 1-11*1 303) ^-^0)51; 

m£- 1 i«7| 50S1 7j^o)jl; 
1 L|H 62) *J^-o)j7; 

q-cr 1 ifl*l 2021 ^--r°lc+. 
^T 1 * 5. 

7ii 4 *<ni 5U<h*i. 

Sj-*]-i) jo| gf-^-g-o] *V7l Sl«t-i) I- a S) al-^-i-oi ji/o| 7 -)u|- st-st-Aj II3 ) sj-^-g-o) g)-7l 3*-«H n-aS) 3H)-g- 0 J 
S^*! I-a 

R 6 — O-C-O— [(Ri-0) k -C-0] m — R 2 
Il-a 

o o 

R 6 0(R 5 -0)q-C — O — (CR'-O)k — C — 0] m — R 2 

AV 7 | A^S-oHA-), 

R 1 , R 2 , R 5 , k, m ^ q^r A] 4 %H1 a-) ^ S) *1 afsf 

R 6o. eV>i^ 1 Li)*) 127)12) 17)- ^jS^-S^E) *)-o)I1S-AJ 7)1- a|MSH ^E-^ ^V^l cf. 

3^ 6. 
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Sj-eVAi j_ a «i s^vai n _ a -_ R iol 2 67}]^ <a-2l^ 7K! ^*7l-8- £-«-P r . 

7. 

41 6 %H1 sl°H, 

Rio) o||^fl 71 ££^r HsL^^! 7l °J ^^7|-g- &«-fK 

8. 

a}-*}-^ i-a S]-*!-^ Il-a*. R 2 ^/HLfe R 6 °l ?+?4 Mhfc/f 1 67}]°) ?J ±)) si- 7]o\ ^-g-7|-& £-#-?r. 

^t 1 * 9. 

71^-frS^i, 40°C°1H 3 tfl^l 2,000mrf/2:Sl 7f*H *m °l A 0 Vs 1 Sj-*M IHSj ^ 'SflB- £fe l-el-^l^ 

III 

R 7 R 9 
I I 

— c— c— o — 

A 8 R i0 

R 7 ifl*l R 10 -& zj-zj- ^-^^ ^4: fc 0-i^ 1 Ml*l lO/flS} 1 7> flSj-^i 7l i£fe *>7l Sj-«H| IVS] 7|oU, R 7 tfl 

SJ-SJ-^ IV 
R 11 

— C-O— (R ia O) n — R 14 
R 12 

[ A o V 7| -i] , 

R 11 ^ R 12 tt ^3^5! t4i *l*h Ih^^r 1 207l|£) 1 7> fVsH^ 7] £&ir lii^r 2 MM 2071] 3] <*t^*\<&H 

R 13 -gr fV^.-t- 2 ifl*l 57flS] ^ZJ^I 71, *|$M3.A1 711- £fe %■ 2 vfl^l 57)1^ *\&# 71, EEfe- Al^-7l 

5.7-1 oj-^Al^^ 711- ^ if- # Elii^ 4 L})*1 10711^ Al^-^1 <gZi$\ 7lo)jl; 
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^--a-H-si 10-0733182 



R 14 ir m±"r 1 107l|2} 17} ^YS}^-± y]o] jl; 



10. 

( a ) 40*C<HH 3 vfl*l 500nmf/i£2] f^Ef ^BjtilVl <Hl 31 = 711 -frH*fl (b) 7l*|-fl- 71^j9lSL 
0.1 °1# 60 "1^2], 40X»H 3 tfl*l 2,000mm , /2:2) -W-^5L# 7)-*M o^o] s j. 7 | j^a] ^ # 

fl# Sfe #211- ^51*11* £«-*Val, »H 'Si #*1 fl^-t- 17)12] ^nflsj. 4}-f-7|-g- 

» SL^V^r 2] 7]&°l3. 3 50 ^%2l ^ -Prefer , #7) ^^-#21 ^ a)- _g_ e ] £. £7 y 

SfSV-il III 

R 7 R 9 
I I 
— C— C— O — 

R 8 R J0 

R 7 vflxl Rioo. z\z\ o.s ^xf, f}i^p 1 M)*l 1071121 17V KlSl^ri 7) Sj-*}-*! IV2] 7]o)yi t R 7 t fl 

*1 R 10 ^ *W o)a o vo. «M flj-tj-i] IV2) 7|olc}: 

3}*M IV 



C O (R 13 0) n — R 14 
R 12 

[#71 *hh, 

R n ^ R i2- ^ s.^^ o_ s ^ ej.a.^. 2 tfl ^| 207)12) 17J- Ej-sj-^i 71 STife Et-A^ 2 ifl*l 207112) 2J-s.Al<y-jy 

7|o] jx; 

R 13 -& fli--r 2 i-ll^l 571)21 22^^ 7ji AHJ.7lS.Al 222J 711- # Ib^n- 2 ufl *1 57U2) aUJg "ft^SQ 7), EEfe *\&7] 

57] 2j-^-Al<5j^ 711- %- 1&±^ 4 MM 107H2| 2j-^^l 7lolJ7; 

R 14 fe >Lhfc=r 1 ifl*l 107B21 17> fJ-sl^A 7]o]jl- 
n-fr 0 tfl*l 2021 *j^o)c^]. 



11. 

7M-1-B-S71, ( a ) 40°C°I|a1 3 500nmf/^2l £-*j5it- £fe fBl«>|ie|S^| -fKE^l ^ (b) 7l^-f r 7 i^o. s 0 .1 

60 ul«V2l, 40 S C<>117-1 3 vfl*l 2,000mm7^2) -g-^5E.l- 7>*H «m °l A o v 5l §1-71 S}-*]-^ III2 1 ^ #2} 
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10°C °lsHJ-&- ^-^ o-s sl-fe W!-f-7|-8- 

R 7 R 9 
I I 
— C— C— O — 

R 8 R 10 

At- 7] ^HH, 

R 7 Ml*l R 10 -Sr ^-f^ JLS €4, fc i^---r 1 107fl<M 17} flSK^ 7] EE^r *M S*«H>| IVS) 7Mj1, t fl 

*1 R 10 * *m °1^J>& §f7l S)-aVAi IV oj 7 ]olcf: 

Sj-*M IV 

r 

C O (R 13 0) n — R u 
R 12 

R ll gl R 12- z^-zl 5-^^0 S =-4. ^JxV, EV^-t" 1 tfl^l 2071] 17> 7| 5£~ fhh--^ 2 ifl*l 207)| "k^Al^^ 

7|<=>1ji; 

R 13^ 2 vH^l 57HS1 ^t^^l 7), ^«-7l5.7,-l 71* # ?ti=r 2 tfl*l 57flS} 7l , A] #7] 

ST,-] OVS-AIQ]-^ 7]# 5>if- # Et-i^ 4 tfl *1 10711 2) A) #^1 <£*J ^ 7} O] J7; 

R 14 vr lt4l--r 1 Ml*l 107)12] 17)- fVS^i 7}o] JL; 
n£r 0 ifl*l 20^ 'g^olcfj. 

3^ 12. 

7ii 9 Lfl^i xii ii # *j-o)] saoi-^i, 

40°C^l7.i 7 tfl*l 200nraf/^2] 7^H, 40 oltfflj *]J£ *l^s ^rr 

13. 

7fl 1 *)] 2 *o\ 7fl 9 7)1 10 *o V 3? 7fl 11 *J- Oli; 5} 6 0 Vo|| $j[0)Al, 

74 £aM# ^7f3l S#*Rr ^-g-71-g- &#-R-. 
14. 
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all 1 *fl 2 d 9 d, 31 10 d d 31 11 d * <Hi- # *o v °ll 5^1*1, 

^SMI, dd*fl £ tUfl^a A iem dd ddd *j 7 hi# ^7i5i 3Ld*l-* 4!*7ld *«-fi-. 



^t 1 * 15. 

(A) <3± 3Jd§ dd &* f}iT- 17HS1 vjnfl d (B) d l d, 2 d, d 9 d, d 10 d d d 11 * * «HH d %H1 
4>*d-8- S&SRr 41*71-8- d***fl 2:^§. 



3^ 16. 

d 15 dd &<H>H. 

d-£ (A)d- d* (B)S 5:95 MM 99:ld d£ (A) d d£- (B)d f^dS £d*Hr 4!*7|-8- d***fl £&d#. 



17. 

j*I 15 d°U 2l*H-*1. 

d£ (A)7l- cl#^s D |l>L> 0 J 41*71 * d***fl id*. 

'.'I 'll ' I 

'! ••:••!.' 

-g- 41*71* dd* d ^ddfe d*d* d***fl sd#d dd 3joicK d*fl3 o.s^. ^ dd* oj 

4: ^17)-1- dd l7fls1 ^oH, S-S) c|t^ SB (^ dd Jf.^ i+^vflfe 43*7l-g- *d*d ¥1*1 

* dd* EEd dEld 41*71-8- *d* d 4!d« MMs.^, ddd d d^°l + <r$ 4*7l* d* 

**fl ^dl^l 3Jolcf. 

»l| -1 £ 

QJHV^ tf^tg 41*7121- £* 41*7|fe ° t ^7l, -g-^7|, dd 71^09 # UJJH ^^- 7 ] Rl ^gj. di£7)» 

IW, 4!dd *d*d £d T ° r ^7l ^B|ja Al^HflvJHlA-l £-£d* di£# 5J-^cf. o] Z )q. 4!*7lo))A-l^, dd 

21 **d dd 2?M *°ld d Sa*l D vh d^3^-?- d^MMH* JG-2-olJ7 41 ^ «-!Hl d d*d7l uflS-ofl, ddd 

*€*7)- ^!* *£ 1!$H 7 ^ d * el =1*1 &°-dd ^li^l £d"d* 53°] -Q-*dd. 

2JHV^ 4J°H21 A>oloH^ 7-l^^j)- iI-? r ^Sl 27M1 AV H. el cgMo) ^-7ll*lCf. 7-] ^-^ A)- «. e j oj qj ^ ^JL ^ r 

5Lfe 10'C o|sl7> h^J-^sH, 5'C o)t} 7 \ ul-^-ai^Jl, 3TC °l*l-7> dlh^*H. O'C «>1 e>7> 3L*1 d^ H^a] 

-2°c <>W7} diJ-^sl-d. 4]*7ii- ^*i'A)7|fe *°j 4 V ^ein °Jdd^, ^-d2i ^ i-i-oi ¥df} 
H c v 7ii €d. ^i-i- *oi, °« v ^-7i ->f-g-oiid ^nfld ^#-^d * &ei7> -addvi, 7i^^-d i-^fl^i^ ^^f 

d -a s*7id a-g-d ^d€d. 

*efl ° H V ^^ 41*71, *§1 ->11d ticl^dd 4!dS*, SSSclS^-iS-^l!: (d*K R22S d^'fid) « *^ y l 48.8:51.2 

d tsscit^isiEdi -i-s-s^d-t^soiid-d ^-^-*(d§K R502S ^1^«-^)°1 d-8-sld «r*-frs 
*, d7i d^-d^l* n* ^ ^*7> Ai-8-dd ^.^M-, R22 d R502^ €-7Hd* 

dd*V* *2] d^ d7id2l +$7} 9X7] d*<Hl d^ ddd^^s ^ dd^l sZd. °1 
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El # °1-T°r5., -Pr^S] ^Dfl 5 !A] 1,1,1,2-EflHel-ft^S.ollKl;, cH-^i^nllUV, ^Ej^^S.^ <?r ^ l,l,l-EE]f 

■f-5..?-^|fc-H°)sK z|z| R134a, R32, R125 ^ R143aS5. *R1 vJ-c}-)^ $-^^±.7} ^^-S)ji $]cf. o] el *)■ 1-3} 
cl-Sl^i, Ri3 4a , R32, R125 ^ R143a-lr ^§ -¥-^7| &<>H <y-^^ h§-§-7l-g- ^flS*! u^aj gj-cf . 

jE$h °1 El *!• AflS£- -R-^2l ^HI^f^Hi <4lM*l -^-»HH ul-g-=-0_S. n)HfKR32)°l 91^. ziz)^}, ^ 

R32^ -f-^]S] ^"Hl Hi 811 Ci^- fe^ A)-g-5l7l ^-oll, £-34-^24°) ^7|M|A.) Alff-SV 7)- 7}- 

fecf. A oM a1)S.£- ^nflfif ^-g-^ ^ 5 i fe 5j o. s SA |.^ 41^71* R32<H| cfl«B 

^•-8-^-1- M-EKllfe §a^t -^cH^. 4^1, R134a, R407c( J f 23:24:52^1 R32, R125 ^ R134aSl £-th§-) ^ 
R410A(?-^»1 50:5021 R32 R125S1 -£?}"§-)«ll <^1 ^> tfAS R32°11 141*11 H-Efifl^ £-3g-? r 

21 7Ht°l SL^-s] jZ 

Vf '•y- < - , i A cMl*> ti.'lj 

A o V 7] tf**HI*l. £ l t^2l S.^^ 5> x] Hl^^- iTflfl] ugnfl, Cl#^S. D ))lfKR32)o)l 141*11 ^=r*l- 

A o v -8^# Wiflfe HI-f-71-g- A ?i 0 t- *(| ^loid-. it acf-E s-aj^ a o v 7 i &«-fi-sf ^y] £. 

%^}^r, vlK-H.^. ^ "jV^^ol -f-^*l ^-^71-g- 2H?-fr*fl ^-g-Sl-fe 3<>1e+. 

£ g«S *anfl R3221 ^-^a-H)A-l 1-sloilEfla Sj-tHt-Hl* t-<H, 40 ^ll" 4>5Lxll £ #elH)y «H|Bflii 

■B-5=*fl) « 1-51-& °ll^EflH ^-jea^ ^tv-p r sHJ-i-sl ^-§- A cHI u»l*H <?^*H #cf. ^zeW, *1 1" 4H1 
R32*)l cflsfl olAfluf ^- g -*i a o v^ o. ufE}.}!^ ^j-fi- ovq$jd. 

# el ofl i Efl s. n frSiM)*)] 5J-fe #el^ilM| ol r±7ll iii^ 2 7ll o|a o v^ ^.,^^0) 

II ^^-a- 5>vr #el?>iivflo|E 2l*l#-& 1^*} Hl-frs?. ^^-Slo-l ^« ^^-#<^] *f-£-°)H <§i ^^l o>^ fl^^ 

171121 ^Jnll, S§) R3 2o)| CJ)S11 A o V -8 -^-ft M-El-Vg* 'tfTlSVoJil, £E^ o| ^ *}- ^ D fl » €-^°l A o V 

71 ^Sfe ^*7l-g- a^-g-SAl Af^-^ ^ ol £74^0^. £ 0\^}^ ^^ofl 7li* r <*j «^ 

^1 1 «a= ens. T-i ^-^-e-, 

(A-l) 71^-B-SAl, (a) 40"C o lMl 3 ifl*l 500miif/J£ 2] 5>fe ^el"!^ °I|e1|£L711 (b) 7l^-^- 7]& 

SLS. 0.1 ^% 60 "1^1:31, 40°C<4)7-1 3 t}]^ 2,000min ! /2:2l ^^£1- ^ §e] ^liLMl °lH7ll ^it-fr ^ 

S% V 5l-Jl, ojiifl <gi 3174!- 5>^1 o>^ El^^ l7flfi1 i^nflfij. ^^71-g- ^th#2l #%E# 7|^0..?_ 

3 vflx] 50 *8*\3L *S°rSl^r ^-f, n & ojxi]?£ Q^-Sr^^SL ^7} X^-& aj- « e , A £7 1 5 °C °1*V<?1 

(A-2) (a) 40"C^I^1 3 Ml *1 500mm ! /^2| § eH i Efl e 7ll ftE.3Q ^ (b) 7l^-fr 7]&°. 

S 0.1 ^3 0 k % c l A o v 60 "l n J2l, 40*C<417--1 3 Ml^l 2,OO0DimVi£2l ^-fe A V^^-B- S}-«-# 

* £^Vi, <2± ^7># jj-^i i7|]si ^nflsi- uy^-71-8- *^^2i ^^-g- 7)^o.s 3 
tflx] 50 ^s 0 t % o) ^slfe 3 o._ -j # ^rt,^ tt»|o|AlE A o v 7| ^^-#21 x^-*- a o v « e ] £5; 7} io'C o^oi 
^71-g- Ali^-fici-. 

^ t^2l A o V 7 ] X fl ! otEflollA), Aj «. (b)S j l-elfVivflolETfl Aj-^SJ-O. 5^^#^ 1*^0)1 27(1 o)#S] ^Jiv||olH ^ fj- 

* ^el^iLVllojE^A-l (j) Sl-7| 34*^ 121 ^ (ii) Sl-71 ^*}Xj H 0] J^^§ £ ^Aj^j ^^A^ AjEM^ ^u). OIAJ 

21 Sl-tl-g-ol Hl-lhal^cf: 

4 -•! '! ! 

o o 
z- (o- c- o—l(R l o) k — c— o] m -R 2 ) n 



Z— {0(R 5 -0) q — C— O— [(R'-O)— C-Ol m — R 2 } n 
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Ztr lV4;=r 1 MM 127^] n 7l <&M-grsL t\o]^^ 7 )# 7-] sfo^ ^e.^) #7H^-; 
R 1 -^ fVi^r 2 107)12) *!±1) 7|o|ji; 

R 2 ^r ft^^r 1 MM 127112) 17> Els)-^i 7)o]t]\J- R '(0-R 3 ) p -( 0: ) 7] a] > R-> fe ^ ^Jt.} SIfe fii^r 1 MM 127)|s) 1 7}- 

fVSl-t-i 7lo|j L> R 3o. 2 MM 10711 Si ^ ill Si^r -@-*l*l) ^J.^ 710)51, p ^ 1 t}l*) 2021 ^o)u)-)a_ ofl 

EllS £^-g- 7lolji; 

R 5 ^r «!V4l<t- 2 MM 1071) 2) 2] ill 5E*r -a-^lill "k^ € 7lo]j7; 
kfe 1 T-H ^1 302) Tg-^-oUl; 
m-gr 1 MM 503) ^^-o)jl; 

1 MM 62) ^o)ji; 
q^r 1 MM 202) ^°M. 

£ ^4«-£ ^"r^ ^"fr JH*H ^)12) 9i^«r 7-)§fl- 2)^, 4^2) 7^)^ g:^. B-^*l 7|^ v|.- 

frel^l^M^ -3-cl-S- -ft- ?M Hife i^2) t)l£# ^ i-eM^ °flEfla.7)l -ft-i*fl i^2) 3£# 5j-fe 

*eH>iEflH7j| -fi-iZ^H) AV 7 ) #H)-g- -? r £Afl# u) £^-$1 ^tf 0 l °J A 5M ft 

I7l)2| v^nl), S_e) R320 |) cflSfl Jf.^ u fEf l cj e" ^M.^S* , 5E# °1 3 # Sj-tfS 3ifc 4 ^§ n H 2) £ 

^*J-& ^ ,J i-7l-g- *j-£-ft-*ll i^-g-S-A-1 Al-g-s) ^ °Z -g-.fr S^sl-Sacf. £ t^2] 7 fl 2 «9=E||fe o}e] 

tl t^oll 7li*H ^sl^cf. 

(B-l) 71^-B-S.a^ 40'C<HM 3 MM 2,000min72M -£ME.» 7}x)o) sfuf o)aVo] g). 7 ) g^A) n] o) ^ c+o^s. t>^ i 5 ) 

-2-A)<a- 7 J;jn #5 )S ^SL^)1- *^£.O.S. S <^4l ^M# 5M lBl=r 17112) ^ n)| o|l cfl A}-g-£] ^ ^7]-g- 

(B-2) 7)x-Kr5>1, (a) 40°C<>1M 3 MM SOOmmV^M 5J-£r *el«1^ °ll cfl 71) gj (b) 7|*)-ft- t-^-fr 7l§ 

0.1 ^ B o l % °1 A J- 60 "1^2), 40°C^7i 3 1-)) x) 2,000imu ! /i2) ^-^SLl- 7}*\v\ f>\^ o)avo) g). 7 ) ^tri-A) hjo) ^ 

«-fr» SL«-S^ ^-tl-1-2) ^^-o. 7 |^o_ S 3 tj)x) so ^^%2) «)^S «-fr=lfe ^ ^ *H^«- A o v 7l 

jflt^ ^ S-el 5-c oi*vo] ^j^- 7 )^ ^ 

(B-3) (a) 40'C^17.1 3 tfl^l 500min ! /3:2) ^-fe l-elofl^Efl a 7)) ^-5L^1 ^ (b) 7)^-f r #^-§- 7)^o. 

£ 0.1 o)av 60 n)n].o) > 40'C^7-1 3 E))A) 2,000lMf/i£2) 7>^H s V u r °l A o v 2) S}7) S)-S}-Ai ma) 

5m l-e)^A)<a-zi^ =-elS £% V *1-Ji, °1 "fl ^Af» 7> x] o> fe . ei^^ l7fla1 ^ Dfl2 ). 

-frS- £%^)-ir i^-#2) ^-^-i- 7)^-i?_S. 3 e1)x) 50 -^%t%2) »]2)S_ *S° r £lir ^-f, n ^ «>) «1 ^ °fl A 1 H A d"7l €• 

tj-^2) 7-)A^ Aj- kl S ) A.t= 7 ). 10 - c aj^oj ij^- &#-T° r # 7fl^*lc}: 



R 7 R £ 
I I 
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R 7 vfl*l RlOo. ^ s.^aj o_ S ^± ^)xK EVi^ 1 ,.J|^ 107HS1 17> EVs^^i: 7] Slfe S^l Sf*^-] IVS} 7l°l Jl. R 7 ifl 

*1 R 10 ^ -o-fH- o) A o v -£- §1-71 Sr^ A -l IVS] 7lo|cf: 



r" 

— C-O— (R 13 0)„— R 1 " 
R 12 

1^7] ai°)H, 

R 11 35 R 12 -^ 7+7+ ^-SJaj^S -ti Q*}, m±--r 1 207flS} 17* <Ll2}=f-4: 7 I S c -tr Mr^^r 2 tfl *1 20711s] Sj-^-A) oj zj 

R 13 £- 2 5711s] <y;*Rfl 7], *|^-7l3Al <£zj 7 ) # ^ ^ 2 ifi*] 57USI aj^iffl 7l, SEfe *]#7l 

.?.A] ^Al^ 7)1- # Eii=r 4 tfl^l 107)1 2] 7lolJI; 

R 14 ^r 1 tfl*l 107I1S] 17]- ElS}^ 7|o|ji; 

0 ifl*l 20S] ^j-t-olcl-]. 

£ Si*!- sj^ ^ft5. £ A] (A) <gi 3}a}» I7flsj ^ n)| «g ( B ) £ M^S] 1 <#Efl h~ 2 <a=Efl 

oil 4# ^-f-71-g- aa-fr* 3t«-*m ^^-71-8- ai-s-fi-^n =&^-§-a- 7ii^*icf. 

£ t^S] o]s£- 3L^-ir «>1«1-S1 ^.fiLS. u}e}c-}-^ 7jo S o^aI.c}. £ 7fl 1 ^tfl rJ *fl 2 ^EflS] 

^c^i ^a}# $>*} l7fls} ^nfl, 5>^1 l-Sl-flSl-^riTil 4!n)]<2}. *%&S]7] nfl^ofl, n 

A}-g- 2:?do| t fl°J-o) £jl A}-g- fe-S- ^* 0 Vo] olc| ^A], oV^ JfS. ^ *>fe £ f; S] 3 £ ^ 

°1» |io| tC|-BV H RC ^*1JL 10»iCf HTll Aj^tf}^, 31=7} ^ uJ-O. Jg-AVo} ^ £<H l s} sfl ^- efl 4*A15L 

SVAJ^^I SJ-JiS]^, <£*} 7J5L71- Ci ^£ ^--g-S} vfl^SAjSL #-g-§l §AV^t}- o|e-l*l » 0 VA] c. S> ^ ^-^S} 5]^ Jf-g- 
Si LflnVJL^-g- %t^-Al«l <r SU-^, 1- SI ^2^--r^ 711 ^ D H7]- «gi ^A}# 5>x] «i ^XfS] £J!}7} ufEfufxl g> 

^iL^Zl 81 cf. Ci -^-^ 7f 7g5L7l- Ci S) n^s. a;j]A)7|ir 

° : lAli ±> ^.SS^Aj-o] ofl-itfls, 0I0IAJ.0] ofliEflH. ^ A>Aj ojAlo] oll^Efle.^. ^-Aj^ ^-o1|Ai AHe|^ ecu}- o] Aj- oj 
# q-0|^lS.Ai ^«-p r o)l *j7ffV^.5.^ l-fl-fVfl-^^Tfl ^trfl^oll ^4X}7} ^711^1 A) ^o.oH uC= ^-^§-*l ^ 

71 ^-§-^51 Ji-U^ <r Si^- 

°l7fl, ^ <g-^S] **^-oll CllSflA-l Aj^*lcK 

^- yj-t^o) ^| i o o t tn 7]^-frSAl, (a) 40"C°)lAi 3 cflxj 500mrf/i^ ^-^SL» ^fe 1-elH]^ ofl E fls. 

711 -PrSAfl ^ (b) 7l*1-fr 7l^o.S 0.1 0 l A o v 60 #^=% «l?_lsl, 40'C°llAi 3 ufl^l 2,000*/ 3-.S] -g-^j£# 5> 

*5l^icllo| S 7ll AI4-D-0 Sl^^-g- ifj-flcf. 

A o v 7l ^-ft-B- ^ ^Af# ?J-^1 o)-^ qri^r 1711S] &<>], R32)* Jt*^l^r ^tJ-#°1l7i, ^sfl 

Si 7l^o.S 3 Ml a) 50 ^% 1 %S1 i^flS 7J- 0 -, <Hn)^ ^-fr^^E. 1-21 Hl\i <Hlcfl = ^l -°-5L^l(A-l)S] 

^■f 5°C ol§VSl ^SLoflAi, ^5H) iE fl3 7)l -B-5.7fl(A-2)Sl ^^-<H|ir 10°C £5L°]}^ ^7} ^nflo]) cfl sfl Aj-^.^ 

ojcfC^, oJj^l AVo| ^^«Vcf). 5'C <=1§} 10'C Ol^l-S] S-CcHlAi AV 7) vjoflofl cD«H Aj-g-Aj-0_ uVEfcllif- ^-^^-S] *vo.°- 

£r al-si 3 cH*l 50 ^^%s] ^fliflofl SijotH, 10 Ml a] 15 #^%S] »J ^| c}] ofl SJfe ^o] u^jAj^cf. &#-fr7} 

3 ifl^l 50 # e o fc %Sl S^flofl^ A o V 7l ^nflofl d]Sfl ^-g-Ajo] 5)0] tic} H}5Vs)s}c}. ^-g-^-g- c}E}-v}}fe ^-51, ^ ^ 

£r^T A o V S-Bl -Sr£7} 5-C I&TT 10"C» .^5}*}^, ^*7|» ^^A}-7lfe ^«H| A o V ^ e]7 } Qj^wj- o. 2: | 7 l ^c}. ^-§-7lS} ^ 
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a o V "&El7> «a«HM- , a, =8-^1 Sl ^ ^ SL-i-^l nfl o- *3l«- °J%*-§- €cf. 4H1 ^ ^«-fr£l A 0 V -grel 7> 

°H V ^7l ojom^, 7^-^-01 -g-Sj-^ol ^^gfl^Jl i-«7f ifSW^ "Kl ^1^1 -1--^ol ^J^SfTll f"* 

'WMl*! -&2in £r%f r al ^£71- ^o|.^ofl ufe|- <g H ^. 7 | o] -g^o] ^s^cf. 

Rl«B. A 0 M X-j,?-^ AV £. e ] o-jojo] alji (A-l)oflxi 5TC <=>1SV^J1 (A-2)°1M 10°C o]§l-olo]o]: *V 

t+. -g-517]- (A - 1 A 1 3°C olsj-olji (A-2)»IM 8°C olsl-ll 5! °) (A-1)°1M1 0°C ^SfolJl (A-2)^^ 

5°C °\-5\°A ?H c-^ HfsJ-^jsM; (A-1HH -2TC (A-2HM 2'C °1sKJ cici^- H>fhajsl-ui; (A-l) 

(A-2H*1 -5°C <=>1«V < ?1 ^3 <=>) 7>^ v °f 3 rl^s-)-cl. 

it »it$s) *q i «y= E flo) *#4V(A-1)S) £3] Hi Id oW-sMl -ft-EAJCa)^ «1Nir §1-71 fl-tJ-A) V^l ^-l ^s. i e)H] 
°)lEfl = 7il 3HJ-§-(lH £^^cf: 



R I3 R 15 
I I 

— c-c — 

R H 0(R 16 0) a R 17 

R 13 , R 1 1 ^ R 15 fe *m t± E£fe Eji^r 1 MM 87113 ElSj-^i: ^ojja, a^s. *<B*>7m ^o]t^ ^ 54-°-^; 

R 16 -£r fhh^ 1 L fl*l 107H°1 2 7V ElSl-^4-. 7HJL; 

R 17 -fir ?V4--^r 1 ifl^l 207H^ m$r^r±. 7)o]ji; 

A cM R 13 m*l R 17 ^ ai.o1*v ^Aj t i<H&^o,iAi ^^MM- AVo]f ^ 5U£-H; 

r™07\ .^s. €-7ii*^ 3+, -shm r i6 o& *«a*i-^m A o V6 )« 7i°d -1- sa^K 

Sl*}-^ V 2l ^ ^ ri §). 7 | gj-^-A) vi°l ^ c+^s. #s.(block) ^f^l £Efe q£ 3 (random) -g-^^ll- If 
Sel«l^ °He11 a Til Sl- 1 B-g-(2)£ 5E# a1-§-*v - 01 cf: 



R I8 R 19 

1 on ' 



R 20 R 21 



A o V 7) -il'Hl^, 



R 18 tH^l R 21 £- 7-1 7+ --r^. ^^--r 1 Ml ^1 207^ fV^-^i 7]o]3L, ^^it $1°-^, ^ R 18 



A o v 7l SJ-SH V21 ^-^-«o(|>H. R 13 . R 14 ^ R 15 ^ ^74- eI-a^ 1 H)xl 87)1, Ufa]- 21 g)-7l|~ ihfc.^ 1 vfl ^1 4 

7HS1 ElSl^-rll 7lolJl, 0IS.0. ^.^tlTlu} Aj-ol^V olcf. olufl, fl-Sl^i 71 SI ^-^HlSfe 7], ofl % 7l , n- = 5. 

^ 7|, 7|, 71, ol^-Sf <g 71 2-g— 7|, 3-g— ¥-^J 7l, 3!H 7|, 7|^-- «JA] 71, 7|^- ^ 7) ^ 7| 

^- ^-^ 712V 7J--8; <y;2j 7j; A].ol§sL3fliy 7l, Afol g.^. «j 7), 7|f-- Cf)] A)- o] s)j Aj 7^ 7|^-_ ^ ^ A}o] fg. «1 ^ 7 ] «1 
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A~f- cHi^^l 7i sj. AMts?vg 7i; 7l, A-t- A, A^- A £ A^- 

7\S\- Z> T °r 7l; iffl^ 7], Z|-£- Dlv]o)le} 7I nl A : P "ll'-a^'-H 7121- §A o|.^7j 7] # 1- $1^. R^ R 14 rn R 15 

71- zj-zf ^ *UV°J 5j ol a)-^2l*l-i4. 

c}#o_S, av 7 ] gj-tVAi V 21 Sl-^-i-oilAi, Rl6o. eV^ 1 ifl ^ 10711, a] *V?fl frA«r 2 i-llxl 107HSI 27)- fVSl-^rfc 7) 

°H, IV^t 1 107)121 27f Ejsl^i 71 s] ^Hlsfe 7l, oiUM^l 71, sflVioQlig! 7 1. 1.2- = 7l, 

2-iiy-l,2-?.SS4 71, i,3-?.SS€ 71, zf^- 71, A%- 7l, z|^ flS^SQ 7), zj-f* ^H^ll 7|, 

7l, i^sffl 71 * Z|-J- C-ll^^B 7l<4 271- ^u o VS 7]; A}o\ § S tfl A> nj|^H#a«!ti-, "flU^H §S «! tf, C)ufl 

^A>ol§ S «|AV g{ F-S.^AfolgsLSiAj.^ 7 E v^ *j ^ ^St-^^^l 27}1^| -f^l" 5>fe *1«-^ 7l ; z|^- sflvJ^J 7], zj 

* "Wl^ 7|, A% 71, 7+^- 71 % A^- H-=^« 7l2f 27> tfl-^ ftaK^ 7); 1-if- 
"3. H^! £ afllU^Sr ElSV-t-^ol « « ^ u o v^ - « zl-^ol) ! 7fl2i 17 V ^» 

M oH^ 7|; g{ H-e <i!l ^ c| ofl e d 1}3 z\ ^ M. e] ^ n ^^ ftSH^&al 7} Jf-g-ofl 2 7ll°l gfl- » ^s. ^ 
3f fVSV^-4-. 711- # ^- 01 cV. ol^oflAl, E_l>,.t- 2 Ufl 7) 471121 *jtg-^ 7l7V Hf^-al sj-cf. 

A c v 7l sv«V^l V2i SVii§^M-i, afe R 16 o 7i2i v.h5Kf» uVEVtilJi $ s*l ?v o vfl^i 1021 igfl, H|.fr*!*Mife o MM 

521 igflol «f-ojcK -e-^2) R 16 07V ^ll^fe -^2| R^Ofe *«a*V?m °1 # 7l <& -t~ $1^. 

ci UVC.17V, #7] £V«V^1 V21 SV^-I-^l^, R 17 -& t=Vi^ 1 Ml*l 207H, «Vfhai«1-7flfe 1 Ml*l 107flSl ^Sl-'r^- 7lo] 

cV. R 17 2l El-SV^ih 7)21 oflsfe nfl^ 7l, ofl^ 71, n-HS? 71. 7l , n-^i 7l, oli-» 7), 2^— 'rl 7l, 3-5- 

-■¥■'8 7|, Z|^- 71, Z|-3-- 7), 71, Z|f- 7], Z^-J- -V) 7 | Z|f- C-fl 7l 2V Z>^ <&Q 7); A\o}^^ 

«»a 7i, avoids. 7), zv^- ^mAVoi§5L«i^ 7| oii^Avoig.?.*!^ 7i, 4-2-- =s.^Ai-oigs«i-a 7| % a%- V\ 

"(^A|.ol§S«!-a 712V ZJ-^ AVol^^^-Zj 7); itfl ^ 7], ^1^211^ 7], Z|^- oq^3|^ 7| , A^ ^}^}^.^ 7], Z*%- = 

S.SJtfl'd 7l, ZV^- HeHl^Sil^ 71, 7+-*- -f ^Sll VI 7l ^ Z|^- Ufnsj 7 |<4 7j-o_ oJ .^ 7) . 7l, Zt-f"- 5l|Vjol|l 71, Z| 

* ^fM-ifiH 7), ZV-J- jfl|^ = S^ 7) ^ A% sHVl-fa 712V Z>^ oV^2iZj 7 | ^ ^ ol uf 

^"71 R 13 VHZI Rl7^ AVolft- C+01 # - 0 ,1A-1 ^.Qjgl^uV Aj-O^V - OICV. 

A J-7| SV*V^ VI2| ^-^#°)1^, R 18 i-H*l R 21 -& zl-zl- ^± iyxV HLtr It^^r 1 Ml^l 207)1^ ?VsV^ 7]°}JL, °11-^ Ais. 

^-2JSV7-1UV Aj-o^ ^ OICV. ojnfl, fl^^ 1 ifl*) 207l|2l ElSV^i 7)2) ofloflfe -%J-7l SV*V^1 V2l SVfV#2l R^S] ^VSV^i 
7 |oflAl oflA^* 71&0) iSV^CV. R 18 Ml 71 R 21^ ^o] £ ^<H#^ol)Ai ^Qj^ u V ^c]^ - olcV. 

* t^2l ^1 1 °U)121 *«-fr(A-l)ofl^fe, A o V 7 ] S-5lH)V) ofltflH^ fl-^(l) ^ §el «| ^ ^Efls.Tfl SV^V#(2)2| ^^V# 

* SE«: AV-g-^ ^ 5icV. 

1t^«lH AV-g-sm -telulvl <HlEfl=.7il SV^#(1) °>1 (2)fe zv?4- n]id oflt(a ^*flsl ^ 

°l-f-^!^# ^fe- -**«rfe flal-'ri-- ^% l *fl^V A o v -5-*Vfe °Htls ia-^s] HV-g-oll ojsll 711^*1 ^- 5] cV. 

^ A o V 7l ^ElHlA-l AV-g-^1 1-elUlVj oflElH^l fl-^SSfe, ^}s] i}) #&o] is\7) VII £fe Vllis] fit z> 

H cVs. SVL-V21 ±11 ?V^ol s-V7l SV*1^ IX JEfe- X2l z>^ l-HjHlVl <HlEfls.^l SVfJ-i- 0 ! wV^-zlsl-^V: 

i \ : I 

R 22 R 24 

I I 

HC— C 

R 23 0 ( R 25 0)bR 26 

-.1 ■'■! ' ; \'ll! 
R 27 R 28 

I I 

HC— C — 
R 29 R 30 
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R R 33 
I I 

-C— CH 

R 32 0(R 34 0) c R 35 



R 36 R 37 

I I 

— f - f H 

j^38 

R 22 , R 23 ^ R 24 t AA <ri HLfe i^.^ 1 vfl*l B^H^ ^SHri 7\*\3L, *)S tfoj^ ^ 5U^; 

R 27 , R 28 , R 29 ^ R 30 -£- z+z+ 31*1 HLfe- it^-t" 1 i-H*l 20/Hs] eVS)-^ 7l°):n, a]s. ^-^^uf ^ oj_o^ ; 

R 25 tt 1 107HS1 27V EVSl-^i 7lolJ7; 

R 26 -£- "LMi^ 1 Ufl^l 207t|&l 7lo)j7_; 

bfe 3j?^]7l-0 ifl*l 10°J ^°lJL; 

a+o) R 25 07l ^afl^te- 3-^*1 R 25 Ofe 7l<iJ ^ flji; 

R 31 , R 32 ^ R 33 -£- <ri ^1^1 EE-cr 1 87)|S] ifl-SK^ 7lolji ( a-|s. ^-^S^u}. av 0 |^ ^ 5a.ouj; 

R 36 , R 37 , R 38 1 J! R 39 ^r 3)*1 5Efe fhb^r- 1 i-H*l 20711^ elSl^i 7H ji, aVo)^v o|o.^ ; 

R 34 ^r fhL^ 1 >-H*l 107))^ 271 EVSl^^ 7lo)jl; 

R 35 ^r 1 tfl^l 20711 s) Q$-^r± 7]o]ji; 

cfe 5-^7}- 0 i-H X] io°! =r°| Ji; 

■£ A 0 V 7| <^ E )H|A^ Al^-^} -I-eltilv) o||Efl El?)) sl-^-i-S.ir, ^\A^ ifl ^-7} S±AA VII IE fer VIIIS] 5> 

jl cf-g. si-ufo] ill a J-^°l ^l7l S\-AA X\A 5>^- 1-21 al'd °flEll-S.7l| Sfth# D l i£*l h}-^*] ©1^-: 

R 40 R 42 
I I 
C-C-OH 

R 41 H 

R 40 , R 4 1 ^ R 42 ^r zj-zf -r^- ££fe i vfl^l 87}\A $tt**r± 7l o| 2> ^ S ^-^s^uf av 0 |§ ^ ojcf 
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#7l -I-2lt)lvj oflEfls^l Sl-tl-fr^M-l, *M (1) Lfl^l (5)2] £n 44- z\] 1 <a=Ei)£) o-^.o. (A _ 1)0 ,| 

cflsfl ul-B]-2js)-c}: 

(1) S^S] ifl ^^l #71 Sj-'SH VII EEfe VIIIS] -?£§ 5>JI Cj-g. slulc] ifl H^ol #71 Sj-*]-*-| IX SE-ir X2] 7]- 
*M, #7] S|.*M V# R 13 , R 14 R 15 7> z|# ^ «*H>1j1, a?} 0 ifl*l 42) fo^i, R 16 °l fhfcf 2 HH 4 7H2] 27]- e> 
Sl-^i 7|o) ji, R i7oi Ej-^^r ! t}] xl 2071)2] <LlSl-t-4i 7l°] f ^ £2]* 3L#S>fc 

(2) sKl-^l ill t^l #7l Sl-*H VII2] f 2:# Cl-Sr Sl-q-Sj ill t^l #7) 3)-#^ 1X^1 f 71- xH, #7) 2}-#Al 

R 13 , R 14 ^ R l5 7f ## fi -H, a7V 0 Ml*l 42] ^^2, R 16 °] fhk^r 2 t-flx] 47H2I 27)- flSH^i: 7l°);a, 

R i7 0 | EVi-t- 1 ifl*l 207)121 eVS|-^4i 7)o] g-floV-g. S#-6-l-fe £)-#-§-; 

(3) SVuJ-2) ill #7l S}-«l-N VII EEfe V1II2] 5>JI cf-g- S\^}S] ifl ^£-0] # 7 | S)-#^ IX Stt X2) 7(- 
*M, #7| Sl-#^1 R 13 , R 14 l 4l R 15 7> zj-zf <?-± *J 4°1 ji, a 7]- 0 »-H*l 42) f o] ja, R^o] 2 tflxl 471)2) 27)- V ; > 
Sl-^i 7)o1ji_ r17 o] l Mix) 2071)21 7)0] f^ #21* 

(4) SKI" 2) ill #7] SJ-*H VII21 -?2f Cl-g- SKfol ill #71 Sj-*J-i] X21 f 3z» 7j-*H, # 7 ] S]-#^ 
Vt R 13 , R 14 ^ R 15 7l- ## ti €*H j1, a?V 0 Ml*l 42] ^°1 ji, R 16 °l <L 4 i-r 2 tfl*l 47112] 27} fVSHri 7]o] ji, 

Rl7o) 1 t)|x| 207H21 EVS}-^^ 7l<y f ^ V+^"J-§- ^#5^ 3j-<g-§-; a) 

(5) #7] S}^-#(1) V(lx| (4)2] ^##. 

£ *&*$2] 7fl 1 #tflol &4a-fr(A-lH*1fe. Hi* 5K>2) i)l t^l #7l Sj-flJ-*! VII2] f£t *>J1 cf-E- slu}*] ifl m-tfo] 

*|-7l 5l-#^ XIII2) f5f 7}*H, #7l s^VA) V 2l fxl £#5}^ -ISlM^d ollEflSTll SL 7f^-# ^ o]uf: 



■t-c-c-)-oal 48 o) e R i,9 

R 4 ' 0(R 46 0) d R 47 

#71 ^^T-i, 

R 43 , R 44 ^ R 45 ^r zl-# JE fi^^r 1 i-flx] 8 7}] °] ftSj-^is 7l«>lal, f^.^tf #o)§ ^ oi 

R 46 «, R 48o 2 L| ,^ 107|) o, 2 7f EVSj-f 4i 71^1^, A) S ^ojg-^^u]. ^-o] ^ y| <5J ^- 

R 47 gj R 49- 1 1Q7 ^ EfSl.^-^ 7I0U, A-1S. f-«a8V7ll4 #o]*V 7|2J ^ JlOq]; 

d rt| et- 0 L)lxl !()<?] ^^lJl, 7-1.?. f^SfTm #o|*V -^2J f sUfiLt^; 

-5K--21 R^07\ ^7flSffe Tj-o _ .«.^o) R46 0 - ^.^g|. 7 ^ AVol^ 7] 2J ^ o. J7; 
4^2) R 48 ()7l- ^7)l5[^- 7J^, .^2) R 48 0t *^*V7H- #°l«- 719J ^ 91^. 

^- ^^21 a]) 1 #EHS1 -gr«-B-(A-l)<Hl7.i^, v\7} S)-#^ XIV I£fe- XV21 f xj ^^s- S#s)-Jl, 300 tfl*l 5,0002] 
^# »83 7>^1H, Sfufo] ifl ^-ufo] s(-7l 2]-#a] XVI iE^r XVII2) f2f 7>^, 0}^ a] ^ <4|EflS.2l #*r^X\] 

^ ^•^th^l'a l-ejal'd oflHflSTll AV-g-^v ^ 51 cf: 
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OR 50 



-f-CH 2 CH4- 



OR 50 
-f-CHCH— j- 



CH 3 



,51 



OR~ 

CH 2 CHOR 52 



i: 

52 



— CH=CHOR 

A cM *] l-oll ^ , 

R 50 -£r fli^r 1 ifl*l 87flS] clsl^i 7|o1ji; 
R 52 ^f Ihk^ 1 87fl3l H}^=ri 7Mcf. 

?i^r?lr *elnl^ ^EllS/ll fl-HaflSl ^7fS] oflSLfe <g£ ^-Sj ^7fl^Ji 4 94-128578 X, afl 94-234814 4 94- 
234815 31 afl 96-193196 iofl *M|*1 7]t.Hs|o| Sl^-g^-i- 1- ^ $14. 



l^^l 7fl 1 ^EflSl ^ftf(A-l)1^ l-el«l^ ollEflSTi] -frH*ll(a)c 40°C<H]7-i 3 tfl*l 500mm ! /2i, ul^ 2 ] SMlfe 5 lH 
* £"8*1 7fl l ° o t Hfl o} o.^-f r (A-2) ^ 7^1 2 <a=Efla] 4l*7|-8- £.%°-(B-3HH 7}^%-^ -te]o)|^Efl a ^ -frE. 

*fl(a)Sl oflofli-- H 0 V%t^ <H|> lE flE i olcgyjAVo) olliEflS, a e ]A ofl^EflU, ofl^EfliL. Ej-AEo] ofl^EflU <J> o| S. ofl.*.^ 

»|iHSSfe, 2 Ml7l 67K u r sj 3)sl-7llir 2 ^x) 47]-, cH ^- uj-av*] sV^l £r 2 JE^r 37^ «={J-^ 

«g^p.s e4^ 1 1871], aHJ-^*Mlfe- e}-^ l tfl^l \27\\S] ^SL-g-S.^-B] ^5=-^} o|| iE l| a 7> Al-g- 

€4. °l&)tl 2 tfl*| 67> 7-1-e.AjAV^ oflsfe H^l, "liEti!, EfleflH%<4, Sel^el^AE nlsL^BlH-i} ^ °m 

2J-21 ^^ft* 1- <r 514. fbfc^r 1 eH^I 1871)21 7]w 0 V^ tal-*- 21 ±11 21 ^ £*1±1| tfafcH ^ $14. °1 el £ $4 

oflsfe nfl^fc, ollfl-g-, al ill 3 **1*J 2]±B ^ £*1±11 ^1 ±11 ^ *ai>-fr. ^1 ±11 ^ 

«l4_h£-, ^1 ±11 £ £7] ± fl flft-i-, 2) ±11 « £*1 ±11 2! ±11 l £ ^-7] ill ttl*, 2) ±11 « eim-fr, ±11 « ^7) ii) £ 

dKl-fr, 3*1) ^ ?!:■&, 2)a)1 ri ^xl ± fl E^cfltb^-, a) -A 3 £*l±ll Efl eel- Ell 341 % £-*l±fl ^c-lltb*, 

21 ill 5! £7) ill ^AVcH^-i-, 7j ill "A ^71 i}l «^C-ntt-fr, 21 iH ?J -g- 71 ifl ^-El-Ell^-4- ^ °11- <&5L-g-3\ 1- -1- 51 

4. ^71 h 0 v^e^ o||^E||a a\ *\]SL±= cl-f^ HH-eflolH, cl(2-<Hl ^«>^) HlHMH, c]^y =U-efloie, c)EflAj =^01 
H, Eq^EflAj n^-efloiH | clHeicll^ n%ello|E i Ee]^".^ Hel'gelEll^m, S.el7~-(2-<>ll l li«!2j) H21 1 Sb1e11o|e e 
e)7^v] Hel^elEflols, jHei^tiflAj e el^elefloi e_ Hel^£.E-ilAj e 5 ] «g el t]\ c»1j= sel^Hel Efl 2j j= el <g]el ei] o) s 
-g- -1- ^- Sicf. 27} oitfsi ?V42Javc. AV-g-^fe 73 o.ol]^ ^o; !§] oll^Ella.^ i ? -si .1^ £ia ■£■£■¥- El ^K-^ ?1-^ ol] 
^Ellaol7iul 2* 7]^^ 24^4-5-^ El 'Hl^Eflaoj ^ ol^ 
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ol^7l^K "fllt-fr, ofllt-S-. ^Ifl-S-, ^-g-, ttv^-, di^-g-, £dm-§-, Et-ii^, nel 

= , ^ oIl^EflS-^ &^-i-ol uj-Ejzisl-uf. o]z)# oil^Eflco^ ^-^l^ofli- u]H5lcil^ -^^-E^-eflolii, cl-2-ofl%i*|<g 

olclBflolE clolid]-^ fVclstflclTE, ^lH el 31*1 oIc]sf)1o)e i c ] - 2 - ofl 1 «"] ^ ^1 "HI °1 H °l|^Efls 31 ^^J-i-o] 

-I-Cl-g- ofliEfl a-S.fc, cjfc EEfe 3 2071)21 SHH^*J ?1« ^fe 1-2] -&3 r flrih'r 6 e|) *1 207flS| <>11=±:Efln 
7}- a)-a}-3i*Vcf. av 7] ci-g-s] oflsfe oiiej^ gel§, l,3- = S*c1^-, #el#. M-JffVcl-g-, l,2-¥-1}-cl-g-, 2- 

<H|€-1.3- = S.*cl4, 1.5-Afflfic)-S-, iflifl^ #el#, l,6-*"^cl-g-, 2-°>l\ H -2-^1 H- 1 ,3-F-S.t^ 1 e Je1 
2-°)l^-2-F-S.^-l,3-HS.Jfi-c:1A. i 2,2-tl <H| ^-1 ,3-?.S$c| -§-, 1 1,9-^^1 -g-, 1,11- 

l.^-SLcU^l-g-g » ^ sacf. ^-7] #el-i-s| ofls.^- H5HtJ£-oflfh EL z] "1! HeMU4-¥- 
<=i, cl(Egi n ||^5. 5S ^) i E2l(EeH^4?.S.«), «EfoflElE.sl#, cl(flEHIelHelf-), e el(3!EH)el H e]»), 
1-, #el §Sl ^llr(#2l ^11-21 ol^S|| Eflxl ol^j^^l), 1,3,5-^lfVSEl^-, iS»lt, iS"! Eh ±SH|f3} #Hl-M|«-Sl ^ 
^uif, oiel-Hll-, Pi^el* ^ cf7f ^s-fr; fi-^Si, ofelui^^, eljii, ^ii, tfai, =^ 

Si, zJ-elSLi, 'jVh^i, rfciP-iii, ^SHl^.^, IhSLi, ol^H-S-i, ItlfSi, ^rflS-i, ^2]^^, ^luloi^^ ^efl 

«>ll- sj-tm^l -f-S- ^l^Eitssl^; ^ nfl^ g-^-sA)H.» 1- 4-- sUcf. °11- ^W^^M. Efl^^l^ # 
el-1-, HeHH-fr^?!-, EeHmS-HSt, seHIHg-^h uKHeMfJ*) = s*h H5l(EeH14 = s.fl), *fflEHlelH 

A o v 7l ^l'iHl-21 7fl*Vi]7,l ^rfecf. <a«V^o.S., fV^^ 1 iflxl 24/H^l ^1^^°1 Af-g-^cK 1 eH^I 

24711^1 ^l'JJ-tV^^fe. E Jr4----r 37)1 v\#*\*\3l, 47]) o)#$) x] v^^ af 

e J-^Sf°l, <Eh&*r 57H o]av^ xlw 0 VA_Vo| cic-1^ uEet-^sfjl, 5 i-H x l 97H21 ^1*^1 7^ 0 V hV^-s] ^cf. ^uflofl cfl^V 

9711 ol*)-^ xltg-Aj-o] 7f^ 0 V ul-aj-sisfcl-. 

E£*h a] ill ^l u o VA J- -&^lill *1 ,J 0 V ^ «Hi= 3JS. ^>-g-i> 4 Sticf. ^?1- A cl ^^ofl-Hfe ^1 ill *l ,J oHH ul 2 u v 2!^E4. 7V^-$Sfl 

olel*V a1« 0 va].o) oflsfe 3liflo]7Hul- ^-Aliflol7HuV 2^ 4^-Sl a-Eli <J^» 5>^r ifl tflA-tV«a ^ 5i^r Jffl^r-tV, 
iH^-Lh ^-1}^, ^tHh cfl^. ^EllfV>4, EcH^VaJ-, Helc-n^-AV, EflHBfEfl^AE, sflEl-cflfl-Aj-, ^a}^^ ^el-cfltl-a-. 4 
El-Eil^-^K in.E-l-clltr<4, olai+iV ^ -S-ell^-g- # =r 514. ^Aflaj 0.5. , ^-efl s <iKn-«fKV), ^VF.sl^n-*! °llvK¥-^- 

nH^-flK!-). 2-^11^1-t!-^, 2-^\m^-i}, 2-^l^«!^V a A 3,5,5-SeHl^siAlAVoi gEcf. 

A o V 7l l-el* <Hl^EflHfe slol^S-A! 7 )s| « «-Ol ojit] SSj.5|7] ^Ejl ^oVSlfe °Hi-EflS, ^1^1 *l"OlS.S-^ 7) 7> ofl 

iEfliiSl.^ sl^i ojifja ££i- r ».-«- oil^Eflefif ^ v? | o^EfliLSl ^^-&«a -t- 5i^. 4 v 7l §elg- ^HiEflS^ olli 

Ell SO] 51 <>1 »V B J-21*VC1. 

9j7l^, 17} <£5L-g- «-el^-Sfe, °l<g7l^Sl «^liEfl= ^ ofliEfl ELoflA^ Aj-o-gl^ ^.^ofl cflsfl ^)A]*V Sl^# 

AV-g-^l o| iE |a fe -72:21 1^-21 o)liEflSO|7iuE Aj-olfV 2?" o|Aj-o] oH^EflSS-^ 31^ 
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e)(^E}^lslJiel-I-)4 4^ 44 <&5L&4\ o\]^t])^7\ t-14 44*140), ifl.fi.3fl SelS, H2M'ii-£-°fl4, 

J?-4, l=.eH11i444 3 ^EfofleiHell-sl »11>--Efl = 7> n4i4 44^44. flefaflaie^g eeMfJ-fcKMSl ofl^ 

Efl Hfe 4^1 ^n)Hl ufltl 4-g"4 S 7H=**M cUfV 434<>1 nfl-f +^7] »\#*\f>\^, 

A cM «ell- o))^EflJ?-^ 4*lHliL^r Ml.SL«fi *efl-=4, ?}?-£ A J, <>114<?-4, 4=14, 4F-S4, €- 

efl-tV, 0)4^44, 2 -«4§l*!]44, 2-4113144, 2-°llfi«!44 ^ 3.5.5-Hal °11 4 «| 44°-£. 44£ S<fl*l 4^14 i-f- 
o|a o vo] ^h o va].o) dofl^ElE; 401-^-4, 4 = 5-4, °ti4SL4, 4 = 44, *14-£4, ?}- a -£^, 4-efl4, 

°li3!44, 2-°1)4«!44, 2-01)4344, 2-<H14«!44 r £ 3,5,5-Seln|%«|*!:*^a 443 S°141 1-?- °14 

si *1 U 0 M]-^ HeHl^-Efls.; H5H4-& = i ; -44, 431-^-4, ?}?.s.^, °fl4<?-4, 4 =-4 4, ^14-?r4, 4?-fi A J, £-efl4, 
°l^-344, 2-»llti*«44, 2-44344, 2-<Hl1i*«44 £ 444 1* °)4 

4 *1444 Hel«>fl>..Efl e ; HeH14-£~7-44, 4efls4, 4 = 3-4, °fl 4i?-4, ?I?^/J, ^14f?4, 4 = s4, 4^14, °1 
:±--344, 2-°H4344, 2-°l)4«!44 « 3,5,5-HeH«*l4htf-.e.3. 4 A J4 ^41 4^1€ 1* °)4sl 

*1442) HeHlitfla,; ui 34°ilelHe11-4, 4efl-&4, 4=~?-4, °H4£4, 4=44, 5)4-&4, ?K a -S A J, 4314, °| 
:fc344, 2-»1|'H«!44, 2-^1€344, 2-°H4^44 « 3,5,5-1=51 i 4«4>4°-5 =?-^# ? o)|x-i aie*^ o]^s] 
EflHEHl^Efl5# 1- -t- 514. 

44 5-th *1444 «-e)-&4 «H|^s.«a ^ 44. 4*1 2* ol44 44 *1444 gel-S-a] o\}^])u 7 \ ^-£- rj a o v 

4-£-*V oll^EflS s>ls) oflitfl <?J4 ^-44 *7}l*a. ^1 92-183788 S., *11 93-17792 Jl, a)] 96-226717 2, *ll 

96-231972 2, *]} 96-240352 S., *\} 96-240362 5L, ^1 96-253779 2 ^ 96-259975 S<^1 ^l^sl iA E | £7 } h|-b)- 

A] S ] Cl . 

feHiEflETfl -fri'-^Ka)^ 40°C»I|a) 3 4^1 500miif/.%, 4^^1*1-711^ 5 4^1 300miii7^., ci ^ 4 ^ *M1 ^- 8 4^1 150 
mrf/iSl -f-^jHl- ^>>±4. 

^ xfl i <g=Efls] *«-fr(A-l) (A-2H*) 7|^-fi-s.Ai a>^-^ a^« ( 5) ai -g-el? r jiiviioij=7-)l ^-^.tl-B- 1 

^-Alf--oil 2 7ll o|A 0 Vsl y)-iiL-Ho| S ^^v-o. 7>i, -I-el^iLvllolr^A-j (j) §1-71 S1-4A] jo.] s^j-g- ^ (ii ) gl7l 21-41-^ ns1 gv 

«-*s. ^ A J4 ?°ll A l A iai?l 44 4^#°1 4 3 J-2)44: 

44^ I 



z- to- c- O— [(R 1 -o) k — c— 0] m -R 2 } n 

44 A -1 n 



Z— {0(R 5 -0) q — C— O— [(R^Ok— C— Ol m — R 2 } n 

47) *ll-ofl4, 

Zfe- 4i^r 1 4^1 127H&1 n 7> 4^i-£-s.4El 4°1h.4 a 1 7l# 47-14 0 -! =r44 47lolJi; 

R 1 ^ 4^4 2 4^1 1071)31 Ajifl -«-^ifl OV^^J 7)0)^7; 

R 2 -b 44i4 l 4^1 1271)21 i7f 444i 7lo)7-l4 R 4 (o-R 3 ) p -.?. 444^ ^14# 7 H • ^1 

R 3 €- 4i--4 2 4*1 1071)21 241) S c -lr 4^411 44^1 7}o]jl; 
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R 4- + ± o)_ x |. rn- cj-^^- 1 u|)xl \27})2] \7\ 7)o)jL; 

R 5 -ir Eli-^ 2 MM 107l|Sl 2] ill HL^r 4*1*11 4*)^ 7l*>lui; 
pfe 1 MM 202) ^-4°M: 
k-ir 1 1-11*1 302) 

m-&- i MM 50^1 ^-t-°M; 

n£- 1 MM 6 Si 'S'tM^: 
qfe 1 MM 20 ^ ^^M. 

A G M 4*M I gi us) fl-^B-ofl^, Ztr 4^-4 1 MM 127)M 1 7> MM 6 7> <&a-fr.5L->?-El sj-olH.aj.-y 7] 9 *IM*W 

& #7)°M. 27} 4^4 1 MM 127I1S) 171 <&ia*S.-¥-lM 51-olH.S-^ 7) «- *IM *M 44^ o] 5) oj 44*1 44. 

4?) Z7f ^SL£)fe 4^ 1 MM 127HS1 171 ifl*] 67f 4^€M ofloflfe Sj7) ^a-g-lM ifl-^Cl-. I7j 4i?-€M ofl£fe 

nfli 4s-&, <H1U °ia€-, n- = s« oi^ns^ 4s€-, zt* ^ fta-fr, 4?- 3M ° a v ^€-, 44 t^l-, 

z]-* Ml*) 4^4 S zl-* £t^ Z>-°- *14^r 171 »Ja4; Al-o^s.^ 434. ^ a>o)§ S 

«M 4i?--&4 4-& *14^ 17> sflfe, Hell-*, fi43I£-, Jf-Hsll* "A M-=*4 4*g^- ^ '?JM tfa 

4- ?! «a-s*4 4£ 4^ *)4^r sa** 4 4 44. 2 7l 4a€M oflsfe °fl43! #el-§, = s«SQ gel*. 4 

43! #el#, MI-Sl^Us!! #el# -§l EflseHi^^ ge]#4 44 7)44 4=74; A>o]gs.«|-a-cl^. £ a)o] §s.*»xVcH 
fl-g-4 4£ *144 $ 4M1#, efliilAl-fe-, 40) ^ cj 40] «= 4*1 c] sfl 44 444 <£ia£"fr # 4 

SUcf. 371 4^--&M oflsfe #el>fll-, BeHll^rHS^, SeHM-frolM, HeM« *■■¥-¥! l,3,5-$!4Hel -£-*)- 4£ 

*144 04-5,4-; Al-OlS-S-^meU- $ A>ol§S«|Aj.Eeln||^4 £4 ^ ilj^ZlA gj ufl S) 2) S Z_l £ 2) § 

£ ^sS-S- 1- 4 SM. 4 71 MM 67]- 94-s-i-s) o)j 5 .^ ^El<H]e)E e is. i c)^-e)/i)l-, Hcl-S-elxfls^ ^sHi-t b| 

cl«Elo))emell-# 1- ^ 014 

SeM.SLi.-lME SJ-WSI «■ ^)°J Sj-^M IS) Sl^-#-£- *l7) 3l«,M I-aS) Sj-fl-*^ ?icl: 



6 ■ n 

R 6 — O-C-O— [(E'-OVC-Ol- R 2 

<M°l|Ai, 

R 6 -8- 1 MM 127112) 17) <£51-g-S-¥-El S-1o)h.s.^ 7] s. 4?]^}o] ^7lo]ji ; 

R\ R 2 , k 7-M Aj-7) 21*1 a) is) sliH-^A-j ^S)t.l «M 7 E M. 

l-e)4iLM)o)B Sl^j-^oi cfs oflo] 51*1^1 H oi sl^-#«- s!7l Sj^M Il-aS) Sj-^-g-oj ^ 514: 



II , li 

R OCR -0) q -C — O — t(R 0)k — C — Ol m — R 

a 0 V 7 ) Alol|A^ r 

R 1 , R-, R 5 , R 6 , k, m ^ q^r 44 47) 3*4*) I, II ^ I~aS) 4^^1: 0 )1 ^1 ^ S) 4 4^) Z>4. 
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av 7 ) j^i-ai j_ a ri sK VAj H _ a oi a^fl-^-oflAl, l vflx] 127)]°! l7>^ja^..?.^E) *]-olE.^ 7]# 

R 6 1 £71*1 0(Sfe "111 7), 0)11 71. n-?-£l 71, = 71, 1* H 7), Z]-^"- iSli 1, li?- 1 ^ 7) , 1^- * 

I 71, Zt* Cfl-a 7l 1 1^ 51 M|! 7l2f g£ fV^-^i 7]', AW^S.^ 7], A>1 S« Aj 7], »|^Mf£«l^ 
7), 1^11 ^ 71 Cfl5'>«|-oli=S.q-=%l H g£ fVjH^ 71; 7], 7\:t- -fl 71, 1^- =141 fi 7], 
oil AH 71 $ 1^- 11 H^- EVSl^i 71; 71, iHimiS^ 7], Jflofl^ 7} % q. = ejn||ej 7}9\ 7> 
T ° r ^ 0 >i Ej-Jl-t-i 711- 1 1 StiCf. 11 1#11, Ej^- 1 vfl^ 6711S1 Zjifl 1 £1*1) 7] 7} Uj-aJ-Z] *>Cf. 

R 1 ! e}±-t 2 Mil 10711^1 ill JEfc ^-7) ±11 H^l 7|olJl, t'lsj-z] sf7ll-=- 1^1 2 Mil 67)11 a] ±11 Sir £1*11 13.3! 

HI, 11 ^ *D2S] _g.o)Aj ^1^7-1 o|)^^| 7) 21^7 7l7l Hl-Ej-ZlSfCf. R^-V- El^.^ 1 ufl *j 1 2 7|H 1 7> 

ElS)-^--4l 7l EE1 R 4 (0-R 3 ) p l olltfl H g^-g. 7lo]jl_ ©1 n|| R 3 1 El^^ 2 Mil 1071121 *fl jEfe 11*11 7| 

iJl, R 4 1 €1 JEfe "flit 1 Mil 127l|, t)ls|3la-l-7llir 1 Ml *1 67fll 1 7} EjSH^ 1 o] n) , p i- 1 ufl *] 10 

Si TjlH. t^T 1 Mil 12711^1 171 HlSl^-i 71 Si ofloflfe R^of) o| a] *V 7 )lol il!l. R 3 2) Ej-^^- 2 Ml 

*1 107)11 Z-]*l] EF-fe £-71*11 HI 71S.&, Ej-i^ 2 Mil 67H1 31*11 % £- *1 *fl 7| 7]- HAjH, Rlofll ^ *)• 

II ^1<>))1 o|^^Q 7) £ H^iS! 7)7}- llZ)H. 

R 2 Sfe S±=r 1 Mil 67H1 zjill "A £1*11 1! 7l7> u^a]*^. 

SlU H _ a o| fl-^oflAl R 5 o] E J-^_- 2 Mil 1071)21 *l±fl jc fc ill H^l 7)5.-^, E}-^.^ 2 vfl X] 671)21 S| ifl ^ fi-^ 

ill H€ 7)7)- UfajAlg^ RloflA] 1^*1 12)- g£ ^OJl ^1<H1A-1 o,ll^| 71 S5.|f 7)7)- ^ ^ U)-S]-A|^cl. 

^71 ^2l7>£LM)o|E S}-th#* l^l I'S^-S A Silt T 511. °J1^_°-S, ELHil lo|)>iEflS EEfe £>i7jll 174 
1 ofl it||a| 17-^lfe ISLAfll- ^-111 11 -HI le)- 17J^) §el-f. Hit *el ^-a|1^^ § 5 l#i|- l-g-A]^ o.S.1 s- 
3°-Hr €-2l^J±vlllS 7)1^1 11. 

^ 111 7)1 1 HI £llir 1?- °111 Sill II t-llJiUHK 11^-^- ill -t- 1.9.1, 1-?- ^11-21 Sill II 

I sil€--i- ill -1 11. 11 *«-frfe 1* 0 ll^i sill II 3-em.sLHl°lS. Sll# 1 1* 111 
Sill III 1-11»±H11S Itm-i- £11 11. 11 ^|f r r ^ 111 ^-1^1 ^-1*V 1^^. u ] 1 1 f_l, 

II -l-l lulls sll^ 2H) cfs 1^11 sll#, oil* 1-1 1-eHlEfls sll#(^li- l-l, i-iin^ ^1-1- 
-B-s.^1 1 #11! °11 E fl-a 1 #eH>tEfl= -B-£^l» ^7>5i stt 11. 

1-7) Aj (b) ^ l-eHiLtfllH Slfj-i--^ 40 o C°Ill 3 HI 2,000^^/-%, UtIItII-^ 5 11 l,500mnf/^, 1^- ll^ll 
11 10 Mil l,000mii) ! /2: 111 f ^j£f 1^1. 

1- 111 7fl l HI l-^7)-g- ^11-1, 7ll-f r S.Ai, (a) aJ-71 °1H1^-1 l-E*fl(-a-«-T° r (A-l)l ^-f) 5£fe 1 

7| Hoil^Efl Sl lSlAfl(l*l(A-2)l ^1) 1 (b) 7)11 7l$o.S 0.1 f--l% 1! 60 #1% "11, 11^) 

Si- Tilt 0.5 Mil 55 ^1%, 1^- 112)17111 1.0 ^1% Mil 5.0 f^l%l 11 l-ellJiMllmTll lill Si- 

ll* SLllEf. aj-7) lllfe l£ll 1^-1 1<H1 Sl^-1111 l-eloll^Eflsc^s i-i, -f-l-g- oii^tfls), 

HI oii^Efle 1 ElSl^i(^|-l- 11, -ll-a-*ll)l- ^7}g_ ill -t- 11. 

£ 111 7fl 1 1e}|1 ^-i-71-g- *€-n-& 40 o C°Ill 7 Mil 200w'/i£2l Ife- lo) 8 Mil 150muf/x 

1 l^r lo] 1-% ls}?!Sll, Sll 40 1AJ-21 IS. HI- 1 1 Ulsl-ji, 50 x-H 1 1301 1 rt 

Ife- 11 1-% 112)11, 60 Mil 1201 111 l^r 11 113- ll*]!!. 

4£- 111 7l| 2 1M11 1^7H f r H(B-l)l- li Ixfl 11 ^fe tlr 17H1 W!"lll Af-g-l-l ^^-l-g-o.^. 
11, 7llH ^119-^1 40tll 3 Mil 2,000nmf/3il ^7]£1 7}x]v\ H o}^o] Sfl S]H IIIl ^°] S 
l^r «-13-l!l^l ©el® liiAlli ill! 71111 51111: 

Sl-ll III 
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R R 
I I 

— c— C— O — 

A 8 R 10 

R 7 Hl*l R 10 -fr AA ^-^SLS. ti QA, fhfc<r 1 ^ A 107^3] 17} ft-S^ri: 7} £Efc 81-71 IV2) 7Md-: 

S)-*)-a] IV 



— C-O— (R 13 0) n — R 14 
R 12 

[-8-71 

R 11 Ml*l r 14 «J n-8: ^4 ^7} 

R 7 ifl*l R 10 fi1 E JiT 1 ^1*1 10711 Si 171 eJ-SI^-^ 7lfe «a^Vaj o.S. m±.^r 1 Ml *1 107^ 7l, 2 t}]^ 107>1 

Si ^lNd 7l, Elrt^ 5 107|)Sl A)-ol^-sL<a-?J 7l, iLli^ 6 »-U*l 107Hfil <4§| 7} SEfe fl^^r 7 Ml*] 107}\A o1-e_ov^ 

7l ^lCf. AJ-71 17V <L>3l-^4i A A ^^IHIS.^ "11 1 7l , o)) ^ 7l , n-HS.^ 7l, O^xr J!.^ 71, Zj-f> ^ 7), Z}-^- 7], Z| 

f «||7|, At 7|, Z|^- ^ 71, At t-d 7] At 01^ 7lSf ^Zj 7] ; H] <=) 7l , 7l , = F,A[ <=J 7} , o) ± 

HSafl'd 71, At 7), Z|^- ifflEflV) 71, At 7), Z|^- ^EflV] 7| , Z^- ^Efl^ 7l , At ^1 ^ 7) ^ Z^- Cfl 

7|£| ZJ--8: fii^ll'd 7]; Afol-f- S-jgn^ 7l ^ A]-ols- S «)^ 7 )sl- Zj-^ AM-§-5L<y-2J 7); 71, zj-f- 7|, z|f-- H^l 

^ A % MSI 7)2}- Zj-£ G\% 7\\ ^ Hfl^ 71, 1-5HVM15! 7) ^ 2-511^^1^ 7)2+ Z>^ oL^^ 7 ] # E. ^ ol^ o) £ 

7]f^HlA-l, EVi^- 67H ols)-o) 17 j. Elsl^-i 7l7V uK}z!5M, fhfc^ 37]} ^sl-fil 2lzJ 7l 7} c]Sr Hl-ej-^svcf. 

AV7I Sl«[^ IVfil Sltl-S-oll^, R 11 ^ R l2 ^r A A ^r^ASLZ- ^± QA, It 4;^ 1 >-H*l 207))°! 17)- ElS)-^4: 7 ) EE£- e_1 

4*-<r 2 1-H*1 207HS1 ^A]^ 7|olc}. El^^-. 1 t}l*l 207HS1 17> ElS}-^4-_ 7)Sfe, fhfr 1 Ml ^ 107^ 1 7> E>SH^i 
7l7> H].3)-2lS!cK Ej-^ 1 l-H*| 107Bfil I7f ElgH^ 7}$] d\]6\] ^ R? !_H 7] RlOo) eJ-^^ 1 ^ X] 107}}$) I 7} A 

*\\a) oi|Al*V 7ll-ol S-Tg&iA. o|ei*V i7l Els}-^^ 715.^, t^t 67H olsl-fil 171 ElSl-^i 7l 7} u^zlsM, Eli^r 3 

71] °ls|-fi) 7] 71- Hl2l-Zjslcl. Eli^ 2 1-Hxl 207)1^ °J:^-Al^-^ 7 |oj o]|S.^ t>]lS.Aln|ltg 7l_ ofl S-Aj t>)| 5j 7l , n -F- 

S-^-^Hl^ 7], oli?.S.^-AHl^ 71, Z|f-- «S.aH|^ 71, Z|^- ^)S.aH1^ 7l, Z|f-- Sj^Alul)^ 7), Z+^- «]S-a1d)|^ ?1 , 
ZJ-^- A-S-Alnfl^ 71, Z|^- ^VJ^. Aln1 |^ 7 )_ 1-DflS.Alofl^ 71, 71, 1-oflS. Alalia 7 ) , 2 ^- ^1 ofl ^ 7], At 

?.S^H^ 7), Z|* «-S.AHl^ 71, 4* ^]S-Alo||^ 71, Z^-f-- ^j^AlolUa 7), Z|f"- ^^-A)o|l^ 7], At ^A °H ^ 7l , 

z+f-- ^m^lF-S.^ 71, z|* a||s.Aln S aJ 7 1, z]-^- a LsL^-a] n S ^ 7 1, z|^- «.s.A)n_S^ 7), z+^- ««j-Al=s^ 7l, A 

t «|^Al=S3g 71, Z)-^- ^S-AlHS-SJ 71, Zl^- nflS.AlJfi|| 7| , Z|^- ofl^Al^-^ 7), Z|^- ^^A] ^ A, At 
^ 71, 74-f- nfl^AlJa^ 7), 74-^- ollS-A]^^ 7} , Z|^- =5.^^^ 7] , Z^- ^-^-^^1^ ?1 , Z+^- 3flS.A)^>a 7), Zj^ nfl 
S.A1S1AJ 7)> z|^- <Hl-!=-Al«lAj 7)i Z^-f, IX S S.A1«1AJ 7lj Z|f-- JfS-A)«jAj 7 ] _ Z^-A pfl S-A) % 7}, At °W S-A) ^ ^ 7| , 
# ?-S.-S-Al^^ 7), ZV^- DflS-Al^-^ 71, At <H|^-*1-^-^ 7| ^ At ^1^-AliVj 7l # ^ ^ 51^. 71^0)1^1, fli^ 

67H OlSlfil <a-a.AloV2j 7l7l HV^J- 3l*l-t4. 

R 13 -8r El^^ 2 tll^l 57)131 ^2J^1 7 |, A|?l7l3lA-l <^ZJ 7^ 7>i=. ^ Ej-^^ 2 ^7] 5 7fl 2-1 ^1 7] 2L 

7|?]-7l^.A-l O^SAlo).^ 7)^ 7]-^ ^ Ej-^.^ 4 Ufl^l 107HS1 *1*€ ^TJ^ 7l<3lCf. 

712-1 ^|S-^^1^^1 7l, 1-oll^oH^?] 7), cHl o)Hy ^ 7 | ( \ t l-v}v]}^o\]^ ^1 71, 1 , 2 - cH) H ^1 ^ ?31 7l, n-?.i| 
o)l^^l 7l, ol4-.?.saJ<Hi^^i 7I, l-^ii-2-ollli 0 ll%^l 7l, l-oiny-i-Dii^oilei^i 7l, HeHI^^! 7), EllHeV^lH^ 7|, 

3flEl-n]H|J^ 7l, (P]|S-AHli|i)cHH||^l 7l, (oll^-AlnllUj)^^^} 7} , ( ^| -S- A| ofl g|) ofl Ig ^ 7 | , 1 - v\) S- A) n)) ^-2-ofl ^^1 € € 7| , 
l,2-(tllin)lS.AHl^)oll^^)7l, l.l-CUli^S-AHl^)^^^) 7), (ofia-Aloll^)oll^^l 7), 1 , 2-( «1 A) ofl 5| )ofl H 
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7} ^ 2-^^-Al-l,3- = S^?l 7]!- % ^ olCf. o)|^^j 7) fVi^ 67)1 ^l&V^ o)|^^l 7 ) 7 )- R"fe 

flii-t- 1 Vflx] 107HS1 17}- KlSl-^i 7)olcf. Rl4o] H^SK'-i 7) 9] <A] ofl R 7 ifl x| R^ 1 u || xj 10 7flSl 1 7f EjS)-^ 

4- 7|o)|A-| oitAl*! 7ll-Ol S^Cf. rHs] ElS}-^^, 7lS.fe, Et^f 67)) 0)*fS] ^-J^-fc 7)7]- «> ^ 3) S)-^ , E]-^-^ 371) o| 

^ ^4 71 7)- ci-S,- Y>\m*]i>\K\. n-£- 0 Ml *1 20°-) ^-r°l^. 

R 7 Ml*l R 9 ^r *1£ f^^q #°1^ -t- 5U4. R 7 MH R 9 ^ *m °l A o v ^ A cM S^*l ivs] 7l 0 )cf. R 7 % R 9» sf 

1+7} #71 S1*VA) IV <q 71 Ol J7, R 7 ^ R^ Cf^ SKf, R 8 % R 10 °l ^ ^ SEfe EJ-^^- 1 vfl *| 107)|°1 1 7> EV^- 

i 7)9} 7A°) ay^^. 

1 V ^2) 7fl 2 °cfEfl3l Wi-g-71-g- &«-fKB-l)°1M, 7W r £) ^&o.S 7)-g-^ *el^Al«a-^?» #el-l- -B-51*flfe «m °1 
#21 #7l aj-tM msl ^# ^s. ^^.^.4. Aj- 7 i *el^Al<a-^« #el# -ft-HSflfe ^-g-s) 3*-TM S}^#S =r 
514: lf--o] S^^-il ins] ^# 3L#*m <EH^?.MI; 2* o|avs] m3] ^ cf^s. a^t. s-f^sfl; ^ 

S1-*va) msl ^# eg ^ ^ ^ ofl^ = s>7l sj.^ xvill^ ^ 'a-fl* ^f^l: 

y| ■; x •••]': 

I I 
— c— C— 0 — 

J>64 J, 66 



#71 4]o)|*l, 

R 63 R 66^ ^ o,^ ccw ! t ,|7l 3 711 ^1 7lo]cK 

71^*} ^-^^ls) Hl-IM^ ^Hlfe, sK^-l Ills] -7-7j e-fl a# 1 MM 2007H s.^}jl, zfzfal ill ^^-^1 sME-iKJ 

71, Eti-^ 1 MM 107)1^1 OVAJ^-Al 7l, E}^ 1 tH7) 10711°! 7| SEfe -%A) 7 ) S. - ^ y } S.^%t\. 

*-?-^^|2l i4=>Ai*l- o(oflfe., 2^-21 Sl-*}-^ His; ^-Aj c^o] A oi zj-zj. ! tflx] 200711 3Lf«W4, I£~ S^^^ 
HIS! 7-Aj A ^ 3^4^^ XVIIIS) ^-Tj #<ft CS 1 L H x l 200711 i^SljI, 7\~AS\ ill tyo}^*} 71, El^.^ 

1 Ml 7] 1071)2; OHJ^-Al 7), fli-t- 1 Ml 71 107))S1 ^^"Al 7l JEfe f^^A) 7l ^fe 7> £#^Cf. 

A o V 7l ^^tJ-All-^r ^^1 A 5 7-^ ^fl B(i£ir C)t ii^ *^*fl, ^l 1 ?] ^^^ v ^l ^ l"^ ^f^ v 

All* H«-*Vj1, uf^ AS acfl-sVfe cl-^ B7} zi^Tt^ (grafting) € ^£ll = H ^^Ml* ^^-^4. 

All 2 ^Mlsl S§*7l-g- ft«-a-(B-l)«Hl^ -^^5- ^y-%-%. l-el^-Al^^?) ge] 5 ^-si^fe-, oil* 

5f7) (X), (Y) ^ (Z) #^°11 SlSfl 711^51 ^ 51 Cf. 

(x) 

Aj- 7 ] l-el-^Al<^2j^l #51-1- ^5L^ir B'l-7) S)-*^ XlXS ] A. A ] ^J. Sl-^-i-^- cf^.^^-Al 7) 7^ §^7] Sl*VAl XIX^I ^-A] ?V 




AJ-7) -ilofllA-l, 

R 7 Ml7l R 10 ^- Z|7| #71 7jol&l. H |.<4 ^uf 

- 21 - 



Jg--s.-S-€H 10-0733182 



#el SO -B-Si^lfe sf.# #7] £1*1-^1 xixa] -%a] ? _v s)-tM-4 sHM xxs} "tV^ 2 Ml*) 8/11^ 

$ ^ojE., oils, so] o,ny^| -%Afo)5L % -^-Al-ols.s ^--^^•a] ?j 0.3. *| *))2:*1 ^ 5lcf: 



R 63 R' 
I I 




Aj-7] AlollAl, 

R 63 ifl*l R 66 -£- #71 ^21*1 olffif ^-cf. 

Aj-7] S}-*]-^ XIXS1 ^. A)? v sl-^-g-^ ifl*] RiOol cfo o t^ o Jx) . ^ 7 j s ^S]sl7| ufl^-ofl SKJ-g-fr *>1 el 

si- ^-Ai^v si-^' l-sl oHiL^:- nllfi #elA)<ij oiiEflH., on ^-eWel °11HU ; -, F.-sisJ #elAl^ olluflli, ^-bM^ ofltflE., 
2-oflejsnAj #elAl^ ofltfls, 2-"flH^- t H ^el^l^ ollEfls., oflEfl-S., <£s) ^-el a)U oHEfl.5., 5fl<=] gBH^ 

<^lEfls, 2^— s f<!i2i)<=) S-elAl^ oflefla, 4,7-cl^-Al-l,2-'>fl^-Al^.E]- i 1,2-^*1-4 J^O-Hel^l-MH^?!:, l , 2 - <H1 
■aAl-4,7,10,13-EflSel-^-Al-EllS£l-iHl?l- i ^-^>-l ,2-^)1 ^-^-1 -5-"11 ^^-^t, 4 J-c^aV-i,2-o11 J£a1-6-^|^e1, 

6,9-cH|^-i ) 2-^l^-Ai-4 i 7 i io-Bel-%Ai-3-^l^, i,2-°fl^Al-4 JJ0J3-*1|He|"$vM--6,9,12-Hel D)|^tfl e efcil^V, 
l,2-<Hl^-Al-5- D i|^-4 > 7 i io-Hel^l.^c)l^- i l,2-<H|#Al-8-^fi-4 J40-Hel^M-*3l<?h 2.7-cl^M-4,5-<H|^*13- 
eV, 4,5-«Hl^Al-9-pfl^-2,7,10-mel^l"S-i:-I|*. 4,5-<Hl^-Al-2740,13-EflHeV^AVEflfieHltV, 7,8-^1 ^-a| - 
2,5,10,13-EflHel^-AlEflEel-cil^, 3j 2 -tH|i|_7 i 8-oil^.Al-2,5,10 > 13-Elleel-4A>EflHelc)l^-, l ,2-°fl 4£-a] -3-^1 s. A | - 
5-^1-*!!^ 4 8 - t ;i^.Ai-_ l i 2-o||^-Al-6-^s-Al 4,7-cl^-Al-i i 2-o11S-A|-5-(2-^-Al-ir S .3g)^ r E> ) 35-^ ^(2-^- 
Al = S.si)-4,7-tl^-Al-l,2-'>l|^-Al^-E) : , 3,6-uli(2-S r Al-irs.53)-4 ) 7-cl^-Af-i i 2-oll^Al^-ie}- i ^ 6,9-»| i(2-^-Af a 
S-al)-l,2-^l^-Al-4,7,10-E5l^-Al-^-ull^-g r 1- ^ °|cf. 

^1-5-^ 711a1x|-s.a-1 > oj-^e) ^AVsl-^-, 1 MM 67> °4-^-Afo)H., El-£-, 2, 2'-El 5. cl oil 11 £- , 2,2'-El o_cHi 

tl€-^l 4Hf ^^-Al-Ol^, 3H|^-, 5l|-V.Al-Ol= ^ Oful^l- £-g- ^Aj-^jOj Sl-^-i-^- Af-g-^V 4-- ojcj. 

A o v 7l (X) yj-^^l t=^3 XlXSj ^r*m s}-^*^ #=-^iMl o4<4 o^o. gq.^ XIX o) ^-a) ?}- 

Sl^l"§- S c -^r XX 3] fl^^r 2 Ml*) g/HSl -^^l ^Alol^a}- ^fJ-A] 7j o_3.*1 -S^ f-Bl -«-a] o^zj ^ ^el# 

^Jla ?i t SU^k °1 u o v ^°)) A 1^, 2^-£) Ml-g-g- "El^ «iHM°)H oji^ o_ s ^^tl -r 5ic+. 

(Z) ^ 

Sl-tJ-Ai xx^l El^^ 2 Ml^l 87))sl <£z)i?fl ^-Afoi^^ ^fj-Ai^ l-el^-Alovzj^i telft ^, l-el-% A l 0 = v 

§el -!■-§- S)-*l-Al XIXS) ^aI^V S(-^j-#J!f ^l-2-Al7|7iu)- BEfe Sl-^^ XIX^l ^-aI^ gJ-^-o. ^ ^^.^ XX o| ov^j^ ^. 
Al-ol^sl- uj-g-Al^ o.s^ s-^sl-ir 1-el^-AllJ-zi^ #el-^ frSL^ll- 7fl2iU ^ ^cf. o] ^vwJoHa-1^, o) e] *). 2 %-2) uj-o. 
■g- cl 0 ^ u J:-§-7lollAi oji,^ o_ s ^s^t- 4, 01 cf. 

°lel*l (X) i-Hxi (Z) "1-Bl -g-el #el# ^rS^l^l ±11 ^^sVfe Slo^s-Aj 7) ict. qj 

Sl-OlH.^-^ 7|» o)|A E |5 Sfe o|l E fls S ^%lAl^ -g-5H-^£l § A o\ ^^-^^1 7 D V i, ^1^21 * 0 tA o V o_^ A J 

o] ;y-ol ^^.71-B-jLA-lol xj^o. ci o. 7fl AlAl^ ^ old-. OlE-)^ ofl>,Ell= S c -^ <>)) Efl a ^7l^Sl llSl-^ih 7^ fl 

i=r7f 1 eHt-1 I07fl«?l 5)ol Hf3}-Aj5(-cl-. 

^ ^o^ ^| 2 ^EflSl ^-^7l-g ^^-H-CB-DollA^ 7lX^ol AV-g-g AJ-71 ^Sl^^^^^l ^2lir ^£^|ir 

40°C C H1^ 3 lHa| 2,000mif/i, i}?)]^ 3 i-H^l SOOmmV^, c-1 ^- uj-^j-^ sMIfe 3 i-U*) 300min'/^, 7># u)-5]-a1 §(-711^- 5 

tfl*l 200mm72:iil ■S-^Sl- 5>^cl-. 
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^1 2 «8=Ellfll MJ-W-71-g- & JHKB-2) £ (B-3)-£- °lsHl ^flcf. 

£- ^tgo] ^ 2 «a=eflSl ^-S-71-8- £-Sj-o-(B-2)t-, 7lx^^Al, ( a ) 401C<H1*1 3 vflx] 500nf/iM *^JF.« o|) 
EflilTll -f r 5L^l gj (b) ^%E-g- 7|^o.S 0.1 °l# 60 "l^, 40°C°1H 3 tfl *1 2,00Orf/^Sl ^--g 

7>xH «m °1#^1 SJ-*H1 III^l t 1 ^ efll- -lel-^m^ #el® SL«-«-cf. 

a. xil 2 ^cfls] ^-1-71-8- ^-i!-e-(B-2)oll^ -^-g- (a)-?_ A r *3 #elul^ oflEflSTil 4t-£*fls.fe, £ 'S'gsl 

711 1 <&n*\ ^-f-71-8" fttf(A-lH*l 7l^-p r S] T.jJg. (a)o fl ull*H *<a«: 1-21 Hl^ «4flEflS7|l -P r -£7ll7> Al-g- 

•& 7fl 2 «a=«fls] -3*71-8- £r«-R-(B-3)fe, 71^-PrSAi, ( a ) 40°C<>l)7i 3 ifl*l 500mnf/=M '^jSt 5< v fe fteH^Efl 

= 711 51711 ^ ( b ) 7l§o.S 0.1 °|# 60 ^% "1^, 40°C°117-1 3 2,000mVs^ *?jSL# 

t^2l 71| 2 ^EllS] &«"fKB-3)«HM ?Wr^ Aj£ (a)s Af-a-^l -I-eHl^EflS^l -frJEAllS.^:-, 711 

1 ° 0 l tll£l 4M-71-8- &«-fKA-2W*l 7}-A]^ r 2] 7j». (a) o)l Olsfl H^^Sl 3. e) o|| EH El 71) *fl "4 € 4. 

#71 41*71* *#-Pr ^ <8± *U r * #*] e^ir Mb^T 171)2] ^H(°H» -l-ol, R32)« 3L#* r fe 5-^-g-sl * 

7l^o.a 3 til 7] 50 -I^%2] «tJfl3. 3L#slfe ^-9-, <Hni1* «"fi~gr°lMH (B-2)2l 5°C 
(B-3)2l 3-f°flfe- 10TC 6 l^sl -£-£o)l7-l av 7 ) h§ D Hl dl«fl ^-o-^^l^C^^l tfo) ^-^*>^). 5'C °l*r(B-2) HLfe- 10'C <=1 
*KB-3)S1 #7l ^ofloil cflsfl -^-8-Tj-g; q-EHHfe «-fr-ir* £°1 3 ifl*l 50 ^tffcSj 

sa^-H. loi-n^i i5?-^%si «a*wH safe 5i o i whj-^i^^. *«-8-^3 5o#^%si ^•a^oii^i #71 

^nfloll C|)«|| 7 0 V^-7j0j 5J0I l£Cf BVlh^Sl-Cf. A d"7l ^-g-^-fr ^Efvfl^ ^ ^tr 7 ). 5 TC(B-2) SEfe 

10°C(B-3)# ±3|-*>^. ^^I!- **i"Al7|if ^-<?1 a> S-el 7}- -yol^ 0.5)71- Sic^. ^^71^1 -i-^^oll 7 0 v §. e )7V ^oi^, 

^^l^l ^ 31 S^°l 1i ^-21*1 Hl-Tll jgcf. oils E-Ol, ^jnfl Rl ^%^-2] A Q V « e l7l- oV^ 7 , «-«o)|Ai U^ufig, 

71*^-2) ^-#7^01 -g-Eg^lji " s V^ % Voll =S-AlSl -"r^ol ^Xlsl-711 ^^^Cf. -?-t7K|)ol|A-l Al- jje^j. Qjolul 

0 l2l«r ^l-B-l-S °lsfl, #71 x-l^s. a o v aj.ei o^o^ ii-ji (B-2H-H 5°C olsfolji (B-3)<H|*1 10°C olsj-olcHo]: *1 

c+. 5lJl ^-J£7> (B-2)°fl7.-l 3°C o|§1o|ji (B-3)oll^ 8'C %o) aj gfji; (B-2H*1 0°C o]*).©! ji (B-3HH 

5TC °1^°J :5l 0 l c-l^- ul^-^sj-Bl; (B-2)^!M1 -2'C olsj-olji (B-3)«fl-H 2°C °1*1- 0 J 5J«>1 7f^ h^J 3] s^. 

#71 (B-2) ^ (B-3HH 7lxi-p r £l (b)S-fe, ^-S-71-g- &%-iHB-l)olH 7]t.]^-9] ^■Q&cQ dl ell lUt^ 
l-el^-Ai^^^ #c i # ^,| 7 i4|g4 oic)*i -t-el^-Aiov^^l #el l -B-S-^lfe 40TC«HM 3 vflx] 2,000mraVi, h)-5J- 
^§l7ll^r 3 500mm ! /J£, ufaj-^ SMI fc- 3 vflxj 300mirf/i, Z\7\W; 5 tfl*l 200nmf/2:Sl ^^\. 

^ ^-^s) 711 2 #tH2l hS-g-71-8- 7l-«fro)l A 1, 7lxif r fe 7 vfl^l 200mra7i?-l- #vr 5!^ uf^a|«l-ji, 8 t|) x] \50wn'/^3] §^ 
SL1- 7!-;.. 7jo) m-^J-*!*!.^, 40 ol*).a] ^ii a1^# ^jz, 50 tflxl 1302] xj^s. tv^ ^ 

o] ci^- hK]-3]*M. 60 vflx] 1202] ^51 71-^-B- tv^ 7jcl 7 V# H^ziSl-cf. 

U S ^Sl 711 1 °<J=El| ?! 711 2 «y=*l|3] h§*7l-8- # S?|7ll, ^"^711, ^-Tj^j RJ AVSj-tg-^^lS ^7>JL J£#^~ ^ 

71 s *|-^|s] oflsfe ^-eMl^a °1|Efli?. 7) #-^- sl-fM-, ^hj-aj-oi ofl^-Aifl.^ ji^l^ E flH, ofl^Aia}-^ *j ofl^-AiA]-©) 

#5L^?i 7] *}-B- Sl-tH:* -» 51^-. -^<?j-7l|2l oflilir S.i=.^4°l H., -f-el H , -a^AVo]ri, 71 e] ii.7 d ^ tfl 0 ] e , 

7>*S| fr^l, Hi i^l-JiV))olH, Hi E)^-!- ^ n1|ElAjS.Aj.ol ofl^EflafiJ. o r7) %) . Sl^^-Tfl q-^; ojAVSl SLlcOfl 

^Efl£, °J A J-2l c|<H|iEfl rj ^ oiAj-s] e eiofl ^ El) s( °11* l-ol, Helaefl^ 3Li»(oiE)^ ^a. oiaj ofl^Efl ^-°J-7il; 
ol<y7-l2l HiiOfliBfle., 6].oiA}-al cHl^Efls o}9l&$\ HeHl^Efl ^s>}- ^«fl; Eli«l^sl 

Hel^2bEfl El o.o]av oil ^ Efl S 711 ^^7-11; SL^t xlH 0 VAV7ll q-^; *>ol = ^.Al6].^ ^HVAVTfl qoj-711; ^7> <y-S-£- 

21 <H|iElli= ™A olH^AVol oll.AEllS.2f oll^EfliLTll -^711; <giSl EVSl^i ^ Aj a}. ^ oj^jf o. £ *flSr -R" 

71 <8±. ^"^711; -i-^S)- xl« 0 vs 7}^^, ofl^?n =rx), 1- el ^-^-7.1 ^ ^-fr -jf 

71 2l^ v -i-7ll q-<y-7ll; q-1|7fl; e-1-F-?1#^-4 7^.^ ufHEj!# °^7ll q-^711; 71^vavoi ^ Cg 

4 7 ^ ^»o V # ^ 711 ^i|7ll; C) <8- ^ Cl El i^l 74-^4 7^ EliojAV ^7)1 ^-Oj-^1; E|i.?^ <9 n ^<&A: ^ ^71-M-el 
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-fr^*(fl] H>y-*!# 0fl6(fe (x) 3 Ifl^l 67> *l*jH* Cl-71- «J-S-8"& oflEflH^Al^ ^E.^ SJ.^.^ Rl ( y) 3 t) |*j 67 |. x|H}-^ U). 

A cM (x) ^-S- (y)ofl cflSfl-M olETlofl -g^cf. ^« (x)S j 3 vll^l 67> x]« 0 V^ 1^-7} «>ta«"& ofltflafl-Al^ ^« 

S|-^#Sir, i}7] XVIII-a »-fl*l Sl-SH XVIII-fS] sHHl-l- 0 l aV^aj s)-cf: 

•'!•: X\ II! n 
<pR r " 

R M OCH*CHCH 2 OR- W 

<pH 2 OR 5:j 
CHsCHi^CHiOR 5 - 1 
CH2OR 55 

R Gi O <pR 5G 
R r>:J OCH 2 CHCHCH 2 OR r ^ 



CHaOR 54 
I 

R i,:< OCHiCCH 2 OR°" 
CH 2 OR™ 

*l ■•<! ■'■! Will 

R^O OR 55 y OR r,f; 

r , 1 r ✓ 

R° OCH2CHCHCHCH2OR 

•*■! ' ; .V- II [ : 

R 7) V)CH z CHCHCHCHCII^OR ,H 

R 53 ifl*l R 58 £r AA *t±l %A°]A^\, AA ft^-^r 1 *fl ]£tt &A*\ A, A HLfe ^I-S-SS 

Hife AA -(R a O) x -R b ^1 ^tfls #7l<y ^ $Uji, aJs. ^^MM- ^-ol^v ^ ojo_oj ; 

R a ^r Ihfc-^ 2 tfl*l 67^ ^iffl 7lo)ji; 
1 tfl*l 10^ ^^l^K 
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<H11i y], n-?.S|7|, °liHS«l 7), -'jLSJ 7l, 50}^ 7), *«A! 7|, Z|^- f]^ 7 |, ^Ui 7], 7-)-^ ^W) 7| , 

4* C-Il-a 71, 7], JEC-fl*! 71, Z^- Held)^ 71, Zj"* E|E.E}-t41^ 7], Zj^- $EM)*J 7l , Zj-§- *«A)-Cl|^ 

71, Z|^- ^EfCll^ 7), Z|^- ^Efcfl^ 71, 511^ 7| ^ >>]) H 7)1- ^ olcf. R^ ufl *j R 58^ ^ ^ ^ ^ ol o_ 

^, °) A o V 7l ^f-S" ^lEfleoJcf. 

^-S" (y)S] 3 t}l*l 67> 71 HVS C|7> <Qr=!_Jg-2] 2 ^7f ^# rc-. ^j-i-g- 0||EflS^Al^ Sj-^-^-oJI CflSflA^, 

oil* A oM S^*] XVIII-a«H| A d-§-*Rr <HlEfl3 2}-Al7l^ Sl-7] S^a] XVIII-g ^ 8j-7l XVIII-h^ SJ- 

f}-#oi <^=-siji, ^-7) s}-«|-*] xvm-dofl «a-a-&-& °fl Eflssi-Ai ?\ ^ sj- 7 l aw-*] xvin-i ?A *\?} aj-*H xvm-j 

OR 5 '' OR 55 
I I 
R'''• , OCH 2 CHCH L >OCH 2 CHCH 2 OR•" , 

••■I ■■-!■ '! Will 
OR 5 " OR 55 OR™ 

R^'OCHvCHCHiOCHsCHCHiOCH^CHCH^OR^ 7 

CHaOR 5 " 1 C,H 2 OR™ 
R™OCH 2 CCH 2 OCH 2 CCH 2 OR 57 
CH 2 OR rjr ' CH 2 OR ri8 



CH 2 OR' v ' CH 2 QR M CH 2 OR" ,H 
R ri:! OCH. 2 CCH 2 OCH 2 (pCH 2 OCH 2 CCH.OR''' 
CH 2 OR M CH 2 OR 57 CH 2 OR' ; " 

R 53 R 60^ ^ av 7) aj.^ xVIII-a vfl^I Sl-*>-^ xVIII-fSl ^*°fl^ A) #7} R 53 tflx) rSSo,, d|«n>H aV^f 
Z>JI, 7-1 s. ^<a§V7-m AVo]^- ^ olcf. 

3 m*) 671- 71 c|7> tfa-fral 2-S-7)- ^# 3-S-71- ^^9] oflsfe cj^-eHl-, clEeHlftES*, cl^eH) 
elsel*. cI^ehis. EBi^ei-Mi*. nel i=eHI , ii-&F- S si ^&><^1 e]iiel-» «J melA = Hl*-fr 1- -t- Sicf. 

Aj-7] sj-sj-^ XVIII-a ifl*l xVIII-j^ (x) * (y)2l ^liL^r #2HI-I-^ °l|Efl.si, #el 41**1 cH)i§ a. 

2] cKsll^^-Aioi^H^^^) r:ciiAj *= si °)1 ^11 — , H 1- = S.^ Ssl* 1 ]^ dHlEfle., HeHl"^-^^ cHl^ -s,- 

1 HeH^s, Hel«fl|«-& = S*ai cK^«^l«>li = s.^^!) sciiaj H5l<>ll^l = , ^tHlelHelf-sl EflH&l-*!!^ <H1e11 
a, ^EEoflelmeis-o] EeH)^ ^1 ^eej-oflEflH, ^)Ef<HlelHHll-^ He1(»1^^1*>li = SS^!) £e!1-M eI|Hh1«1|H 

= , ^SUll-Oj ajAVF-S.^ oflEfl=_, ^SHll-Sl EflSSHll ^€ ^lEt'HlEllS, i5U]fo) S» AH^| ^ ^- A] o] ± = £^ ^)) ofl 
EflE, Cl#eMHl-fil °1lEflE, t\^S]M)S.2] V]n]}^ Efl e Ej-ofl Efl s , Cl#el^f-0] E Sl (d) | ^ ^-a] 6] ^ = S 

slc1)a] EflHeHlEfl = , H. sl -g- el ^1 -g- 2] ^eHU <^lEfl = , Hel#E]7-i|i-^ ee]^^ x,)SLm ^ei<>I1e11e, 
EflTseK^l^^-Aioi^n^^) cl|*J iiflEl-oilEils, clmeH^-SrHa*^ EflHsl-f^ ^lElls, clH2Hl!i-&H5L^ cl 
nfl^ cH-ei e|ee}o|1e1s, cqeeHI^-g-F-?-^ seK^^^Aioi^a^^^) E cfl^ EflseHlEfls, S-elSeHmi-H 
^#2) ^Efoflii o)lEfl = , H5meH|it?.£?l£l seiuii^ c^igj ajiEEoHtfls, E S j e 5 ) d)] ^* = s*al EflSeKn)|Sj4 

s, cq^EE^ielEels-oi siAH^m^-AloiiHS.^?]) «H|E|a, hh) JfflEl-of| e] e e ] ^eJ-f.s.^ <HlEfls, £^35^011^5 
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oIlEfls, ^su]^ sflAj-n.?.^ ^Efl.?., cHjelxilfl:^ CHI'S cl^-uj EilHeHlEfl = , Hcl^-2]/fl#2l t]\ b^K^H^-*-] °}*. 

HE^SEl}. 

40°C°fl*| (x) ?J (y)Sl 5 tfl*l 20(W/i, 4^2] 10vfl*l 100nf/i°l cf. **]517E 5mnf/^Jicf *eo_ 

>d, 7fl^*l-7lfe Jl4 ?J s|4|-& # *jcE. *^5L7> 200mnf/i» S^Wd, A o V 7l Hl D fM) el) 

«S-8"ti°l nfl&ofl(^. A o V &3l £-£?V Ufl^ofl) HE^SMl £ o.^^ 3^#<H| 

*1, A o V 7l (X) £ (y)fe t^-^-S A^S^uE 2?" °14M a^-SH A}^ ^ flcf, Aj « ( x ) (y )^ Bfl^g. ^# 

#^-gr 7l^o. s o.l vHx] 30 ^%t%s] »]^oJ sJoj uVsj-aisEcf. a> 7 ) Hfl^-^o] o.l £ * 

§S1 g-Tjsl^l a> 7 ) uHi-^ 0 ] 30 ^^%# ufl^^HI u)^lSfoi a^ 7 i- uEeElEa] &-g- go} oVu]ef 7 )7^ 

-B-0)] q|*v -g-sflAjo) 7-]§fsl^ t§^ 7 e oicf. av 7 ] ufl^-^ 0.1 m^l 15 3J°1 c^- aVHVxi^ji, 0.5 Efl^l 10 

^%°J 5j°l HEbE^c!. 

711, i£7)l, ^ S-tt^l, $H 7)1^71), vtKS.Aj ^71711, tJJ-^all, ^ -fr*^ ^5->7fl§ r ^7>S 3£ ^ ^ $U 

^ 4#^^711S1 c^l ofl cr •fflaHel«>l-* fr£^|7|- SL^C)-. oflofl ^ C] ofl UJ Aj-E-AV ^ -g- B] p]| EfH ^ 2fl °] J=. 

7flsl dfloflfe #eHieLalel|oia, S-el °1 i-'f € <H1^€!- = S.^^ ^r^^^l ^ ^El«-cl«a ^fl-sfl 7)- 

* vJ-f-71-g- 4*^711 ££7j o-^ (A) <§± ^ lti-r 17HS1 w§pfl ^ (B) 7j^fV ^ ^rgo] ^^.7]^ 

^7f# 5j-xl ^fe- 17HS] ^Dfls| ofl °H fe- cl-t^-iS'H|fKR32)ol S^^^. 7^. (A) ^ (B) o] 

(A) cfl 7jtL (B) o] ^3tHl7l- «a^^o.s 5:95 tfl^l 99:1 si "Sfl, «> #3J*V Til fe- 10:90i-llxl 99:isl ^^o|s:_s. THEfl^cf. 
^"flSl «a=o] A o V 7 ] .*l^ol| ti]5l) 3j O.^, %--5jol X^E^Cf. vjnfloi oto| AV 7] t rtoi # ^m^ t -8:S}-7 o1 o) X^(-£| 7 | «H 

^■f- -B-el*V7fl l-o), ^ ^-tgs] *t*1€ ^-7H^-Ji ^ 92-183788 ^, 7fl 96- 

259975 5L, 7fl 96-240362 7fl 96-253779 i, xfl 96-240352 2., 7fl 93-17792 JL, 7fl 96-226717 S ^ 7fl 96- 
231972 5.oll 7Ha1^ 4|*7ll-ofl -? r elsE 7 )l ^^-s) ^ oicl. o)]s s-o^ iL *%^7]- SL 1 tfl*l 3<>11 51 a] ^1 ^ 7> 

o)#4 <2.oj £. el7 ] gj/ttfe. JlA- 7]-^ Bl-Ol^ 5J-^ AEol^o]) Tl-g-Sl^ ^ -f o] s ^ 51471- L4EE-V *t= Si 

E4. 

51 1£ 5.^ -&el7l ^ 51 7)-i e)-oi_o_ t>^. -ov* 7 ,_ %.2? 7 ]-q % »l«-^^7l" A|7,Efloi ov^^i ^.g- Al-ol§oi o^ eiig 

M-Ej-iflfe ^-^51°lC+. 5- 2fe *Bl7ll- "tt^M-g-^l-^ u J.«--#1}-7)" AjiEfl^ oj-%-Al u§S- AEojaol a] 

311 » M-El-tflfe *3£°]C1.. ^ 3-8" 7)-7. el-Oj-O. 7}- fe _ "OV^. 7l _o.^ 7 ,_ lg1 j. Aj^Eflo] o|^7j Alcl 

<aefl# q-EKHfc *^H°1<4. ^l* 5-Vi^lA-l, -f i 1-8- ° t ^7|#, ^31 2te -8-^71*. 3-8- 4 

^ ^t7|l-, ^-Jl 5^r §-21711-, 6-8- jL-£- Bj-O] o._ ^.jfc 70. - 7 j.^ ^o]^ ttPtj^ 7 1- E )7jcf. O. 

£, °« V 3r*! Hi* AEo)^^ £ 4^)1 EA)^ UE2E o|* 7 ) -0.^7] U fly_ ^ ^-^7)1- i*E ? EcE. *$*g-7]-%- ^-#^5- 

ir, ^*7H1 AE-g-^ ^nflofl cflSfl -?-^6l AV^-Aj-g- q-Eftflfe -fi-^^-7E AE^-^cl-. ^L^l+, Aj- 7 | 3P- AHf*l|^ A o V 7l 
(A)» £«"*Vfe aE^-sVuIa^ ^* 7 ]» f-Aj-^o] ^s 7 |_o_ 3 _ aE^^I-o^ ,3-%Ea1- 7 1^, LflPl-SlAjol ^-f^- 

*M1 SU ^^Ol §^§1-^ =8-71 ?V <$^f>tn ^ SlEf. 7J71 ^Aj-jl ^ ^Tg o))ol 5J|C1A:1U-)£E 7^^ 

^*7lS) UJJg. AEol§<H|Ai S.7^-2- 3g%V .gy S AE-g.^ ^^.oflfe o] ^* 0 Eo| C 4 4*- *)X^E 7 H l+Ef-Vtcf. ^ ^ ^ * 

«^^r -g*H i2.<a &el7) ^/Jiir ai-£- 7>i BEOI^ OV^AI v^Jg. Alo|f|. A o V 7 l ( A)# ^Aj §0£ i*E^E fe 

^Dfll AE-g-SVo:] o. S jAl- 7 ) fe ^-<?-ofl51 41*71-8- l£7j #S A^ iil^og AE-8-5J 4r °\^\. 

§ a S Vt ^^ WS*7l-g- TEg-O.^ 2 Aj # ^ A o V 7 | Aj « (A) j4 Aj« (B) AVolaHA^I nfl o.^*E Aj-^Aj^. uE^wHcf x^ r ^ ^ 
51 °j^Sl 5)J1 A-51^ 5°C ^lsVo|Jl, C-l^- HE 5} 31 ^ 7]1 - 3° C 6l*].«>H, U>?>*l«V>flc- 0°C 7)-7E H^J-Aj 

*>7llfe -2°C ol*Hcf. 
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sl-71 ^AHl^ £ al^g. ^.^J^iis Aj^d-. zlz]^\, aJaH|s aD*!^*) S^-c)-. 

v! ' ! "I! 

<7l^-P r > 
(1) 

-^^Sfe °J£ ti-^j fl-^(JIS) K2283-1983S] •g-'gofl "teV 40°C ^ 100 o C<^l^ -Pr^l S-^l^:^ 3 SL%^ 7fl# 4*«H ^ 

<-a-%-fi-> 

(2) 

I-^SLtt JISK2283-1983S] tfj-^ofl 4e| 40°C<>I|a) fl-el S.ai1#*1 S£^^ 7fl# aHJ-*H ^^sj-oj^ 

(3) A o v -8-^l 

on^-g- aJ^-o)1a-1 ^-7lAlf] ^4a1-7|ji, ±^^£] cJ#^.iS^^(R32) W! «8#°f| <8#-fr r a 

& ^\&^}^}9] -S-*^* SAVSJ-71 fl«H, a o V 7 1 «S*-fr AJ£-0_j?_^Ei -50-C^Ml ^^17|-J7 ( 

a c v §ei7> 7||A|si^ f£f ^sl-sacf. &el -£-517} ^-fr^, s^o] c ^ MV^j-aisi-cf. 

(4) **<S 

•a^Ai ^^(Falex) ^a)^!!- >M-8-*M ASTM D-3233 *«a«fl tcf&V ■& Aj^sj ££7j£. cf 

■§-4 &cf: <£ 300m«; 4J"ll R32; O.SMPaG; ^ £-51 50"C. 

(5) ^Aj (£.£-§- eflol tL(autoclave) Ajtg) 

200m«#ol ifl-g-^sl iS^^olttofl, 40gSl a) s £<a, 40g^ R32 ^"fl ^i, *j ^e|, <£-f-u]^- ^-g- s^affe 
^nfl* ^ Jl, ol a^ea^o] gsl ofol 2,000^'L^-l:(ppm)ol S|H^ =S ^Vsj-cjcf. ££#efl°l Ji-I- ail a] -7j ;n. 
175-C«t|A-l 2 l«Btf ^^cf. 

7fl3^1 1 

H«V7l, £-5L7l|, Hi5L°j2V gj #ff# ^| S(head)7> U&o] 4^ 4fel #e>>,H^|, 360.6g 

(4.0-g-)Sl 7ViivllolE i 268.8g(2.0€-)fi1 ^el#, ^ #"H-?-Ai 28 f$%3\ 4Ef nfl s-aJ-o] t=o] ^eV 

-8-^ 3.9g(0.02-§-)-§- ^Jl, Hi 7li-i- 50 Bie/§-Sl ^SLS ^-4^71^^ ^^^rf-^lMi 120"C°1H 5 

Al?i 7><gS}°lc}. DflE]..g.ol c-1 o!a o v a- r s^l ^ nfl, 7V<§^ 500mCSl l-^-^-fr <%M ^^#<H1 ^ 7>sf^ 

§0] ^ftel^* q-E^vfl^l »»cf. -&^<a* si?l ^t7l# A>-8-sv°i *°J7H1 7j<y-^ H , i 2 o*c<Hl^ 30§?i ^-fr^l 

7J ^, «=ofl tftfSW 133Pa<HlAi 30^?i ^-f?-^^ ^7-1 a] ^ o.sa«| , ^^#S.a-1 QjHj-Aj 

CHsO-C-fcOCaHsfe-O-CfcOCHa^ ^n^^^ -^lt£l §51 ^Jiifl 0} ±fl ^^ofl nfl ig 7) 7> ^^|^) 295g-g- ^^t 

*V51^. °1 sVth## PC-is ^l%i*vcf. 
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2 

268.8g^1 cl =3.^« #51-1- cflA] 236.3g(2.0-g-)3l 3-"fl^-l,5-^fV^4-* -M-g-SVte- 3M: A}9]-6\5L~, -%M H3l<4 1 

oflA] *«a« 2*H1 ufef 4^S|-~ mifr^ qj«v^ CH 3 0 C-fOCH 2 CH 2 CHCH 2 CH 2 OC-)^OCH ;3 ^ ^ 

^-1.5->fiftcl-a-sl ^el^KSLUMHCiMf ^ in-even 7)7V#^t|*V) 255g-& < r^8l-5icf. o) a^-g-g- PC-2.?- *1 3 *} 

Sf7l a 1<H|, pc-1 ^ PC-2-2] ^ 7)^» PVE-1, PVE-2 ^ PVE-3 °1 tf-g-SMr cfl o] EfSf 



i .«. 1 I 





40°C0llAH^ ^S£(mm*/^) 


100°C01IAH°1 §§£(^f/i) 


Al^ 


PVE-1 


70.33 


8.20 


85 


PVE-2 


33.74 


5.21 


76 


PVE-3 


70.71 


8.51 


88 


PC-1 


141.7 


10.30 


20 


PC-2 


88.47 


11.15 


113 


PVE-1: ss&x-ii [OIIH biy oHEH^/oi^y biy CHI EHI = ( «fcll : 9/1)] 

PVE-2: gg§J*ll[Oil§l biy 01|Eil^/0|4:¥iJ biy 0||EI|2(Sd|: 8/2)] 

PVE-3: S £1011 a biy Oll&l^ 

PC-1: HI2E0II 1 CHI AH 4*s@ Mdl3FSU|0l^ 

PC-2: fl|£Oj| 201IAH 4^£! Mdl^SL-llOlM 



7113^1 3 

°f!£- ^jI^-S. 95-119430 51^1 7]-£?) ^jisfo-^ g. e ] ^.a] <£zj ijfl -g-eM- f r £L^] MIPPO-1 

MIPPO-2* 7fl2;Sl°icK 

MIPPO-1 : l-el[Dl|S-A|0liII S .^.Al3 S .^^J ^Aj-0|c](<y:3£ ifl -y-^ofl D)) ^ 7) 7}- ^ ^fl * V ) 

MIPPO-2: ^elloll^-Alolins^Ainsjg^l ^}o] t=/ofl ^ ^a}o)h.] *^«-*H(<a=^ ill ttM) »)) >H 7| 7f ^^1*'). 
§1-71 %_ 2°\], A o v 7]<H]7.i =^=..g MIPPO-1 ^ MIPPO-2^ ^ *l==r» POE-1, POE-2 ^ POE-3^ Aj-^-s].^ 



I if. 2 I 





40°C0llAH°l e§£(mm'/^) 


100°C011AH°| §g£W5) 




POE-1 


67.90 


8.27 


98 


POE-2 


50.20 


6.98 


94 


POE-3 


31 .40 


5.23 


95 


MIPPO-1 


130.50 


20.05 


177 


MIPPO-2 


68.70 


12.62 


186 
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-[- • 

POE-1: CO EFOll 2.I ^ 2.I M * 2-OHB fi!^6l/3. 5, 5-Mdl Wit! «!#£K«bl : 0.5/0.5)2^¥Ei &2 CHI ^ 

POE-2: MfilOUHSHSB ^ 3.5,5-M£|DNiy^A^o^ ¥&i ^eg CHI^Eil^ 

POE-3: eUE|Oii£[^£.|S §y 2-011 1 *j <^/2-Q|| B tt£M SUI : 0.5/0.5) °^¥EH 4*^@ &2 CHI ^EHI ^ 

Ml PPO-1 : M£i[0^A|O|^H^A|^^ii£i s AK) |E](£r^ ±H ^BOil Oil fi! UP* ^XHS") 

MIPPO-2: Mdl [ffll^AI OI^HS^AI HSU 3! i AfOI ^/Oll iJ £U iAK)|rI] g§il(&^ &H 1TB Oil OH I S J\ 



*1-7l a 3<H1 ^H}\H 7]X^f r ( a ) ^ 7l^f r (b)« S\7\ ^ 3oll ^H}^1 U1-&5L £#SM **-8-Sj 



[iS, 3 





^AIOII 


bin Oil 


1 


2 


3 


4 


5 


1 


2 


3 


JIXHtt 
(a) 


CZ> TT 


PVE-1 


PVE-1 


PVE-2 


PVE-3 


PVE-3 


PVE-1 


PVE-1 


PVE-2 




90 


80 


90 


95 


85 


100 


100 


100 


(b) 


CD TT 


PC-1 


PC-2 


PC-1 


PC-1 


PC-2 










10 


20 


10 


5 


15 








40°C0ilA1°l §§£ 
(imf/S) 


75.09 


73.57 


38.18 


73.04 


73.08 


70.33 


33.74 


70.71 


^ »£| ^£ 
CO 


15 gg% 


0 


-4 


-2 


-3 


-9 


Sdl 


23 


10 


20 


-8 


-12 


-16 


-10 


-18 


g£l 


21 


8 


££M3I0|« A| 

s 


^Stt 

as 










gffi 






ss. 




OH Q 

tLA. CD 


OH « 

OA CD 


OH ^ 

OA CD 


OH S. 
fclA □ 


OH S= 

tLA. CD 


OH 0 

tLA. CD 


OH 

tLA, CD 


OH 

fclA CD 




£^ SIM 




^^f se 


s» Si 




si 


^ Si 


££f Si 


5[g](N) 


3550 


3670 


3210 


3470 


3500 


3180 


2890 


3190 


^ : 

& »£| ££OUH, i^/ob SPI IS UEffchCKSPI RmQWM i^^Lf): 
[4^ h ^ 1] 

ggf% = [A|S/(A|£+R32)] x 100 



'feUHl 6 v}]*) 10 



- 29 - 





M At Oil 


dim Oil 


6 


7 


8 


9 


10 


4 


5 


6 


}|aH^ 
(a) 


<==? 

o 7-r 


POE-1 


POE-1 


P0E-2 


POE-3 


POE-3 


POE-1 


P0E-2 


POE-3 




90 


80 


90 


95 


85 


100 


100 


100 


(b) 


<=> TT 


PC-1 


PC-2 


PC-1 


PC-1 


PC-2 










10 


20 


10 


5 


15 








40*C CHI AH °J §§E 
(mnf/2) 


72.7 


71 .5 


55.1 


35.5 


36.1 


67.9 


50.2 


31.4 


CO 


15 i^o 


5 


10 


2 


-5 


-8 




sai 


15 


20 § m 


-2 


0 


-8 


-9 


-15 




»£l 


12 


ssgaioi" 


aa 






as 


&£. 


as 










CH ^ 

UA CD 


CH S 

fclA. CZ3 




CH ^ 

OA CZD 


CH Si 

UA <ZZ> 


CH ^ 

UA □ 


CH ^ 
ox C3 


CH ^ 
tlA <=> 




em 


em a§ 


em Si HI 


em sin 


em SIM 


em Sis 


em sin 


em sin 


[±.¥ 8lg](N) 


3780 


3880 


3640 


3600 


3490 


3690 


3580 


3720 



*V7l £ 5°H M-EfM! 7)^f r (a) r ^ 7|*l-R-(b)S *)-7l £ 5°fi q-Ej-\fi nl#s £«-R-# ^l^sfji, 

s-aj^ sAfs^cl-. SV71 it 5<H| q-El-MlSJcf: 







MAI Oil 






11 


12 


13 


14 


15 


16 


17 


^IXItt 


<=> TT 


PVE-1 


PVE-1 


PVE-2 


PVE-3 


PVE-3 






(a) 




80 


70 


90 


95 


85 






^IXItt 




MIPP0-2 


MIPP0-1 


MIPP0-1 


MIPP0-1 


MIPP0-2 


MIPP0-1 


MIPPO-2 


(b) 




20 


30 


10 


5 


15 


100 


100 


40°C01IAHoj §S£ 
(mnf/^) 


70.0 


83.96 


37.95 


72.28 


70.40 


130.5 


68.7 


& »£| 


15 g ^% 


4 


0 


-34 
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